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S06-1-0-1
Biotechnologies and new genomic techniques for ornamental plant breeding
Ricroch, A. (Invited Speaker)

Faculté Jean-Monnet, Laboratoire Idest, 54, Boulevard Desgranges, 92330 Sceaux
Sceaux, France; agnes.ricroch@universite-paris-saclay.fr

Conventional breeding of ornamental plants is a long and costly process. Traditional
crossing and selection methods will be presented for main species. Transgenesis has
been used to accelerate the improvement of ornamental plants and to bring genetic
diversity. Research on transgenic ornamentals including mainly rose, chrysanthemum,
petunia, and carnation has been conducted mainly to improve biotic and abiotic stress
resistance, modification of flower color, plant growth and development, flowering time
and fragrance compounds. The emergence of gene-editing tools such as the CRISPR-
Cas system along with genome sequencing can accelerate breeding programs and meet
demands of the ornamental horticulture industry. Several species have been edited such
as chrysanthemum, ipomoea, kalanchoe, lily, petunia, torenia, and the orchid family,
modified mainly for delaying petal senescence, modifying color of flowers and leaves,
and obtaining double flowers. We present the current state of applications and the
enormous potential of biotechnologies and new genomic techniques and their
regulations in the countries.

Keywords: New Genomic Techniques (NGT), Nano-biotechnology (NBT), CRISPR
technology, genetically modified organism (GMO)

S06-1-0-2

The Ri-technology: improving horticultural plants for the European Society
Litken, H., Favero, B., Ghasemi, M., and Chen, X.

Hoejbakkegaard Allé 9, 2630 Taastrup, Denmark; him@plen.ku.dk

The creation of transgenic lines obtained via genetic modification can be used to develop
and improve many plants, but there are strict regulations for these plants. However,
breeding through natural transformation with the soil bacterium Rhizobium rhizogenes
successfully generated compact growth in many ornamental plants — and serve as a bio-
sustainable alternative to application of chemical growth retardants. In the transformation
process, transfer-DNA fragments of the root-inducing (Ri) plasmid including root




oncogenic loci genes (rol-genes) are inserted into the plant’'s genome during infection,
thus termed as Ri-technology. Of particular interest for the European Society is that this
method is labelled non-GMO when unmodified bacterial strains are solely used. Hence,
the Ri-technology is directly applicable to European breeders without any regulatory
obstacles on approvals of new cultivars. Interestingly, this is supported by evolutionary
studies where several plants, e.g. tobacco, sweet potato, tea and blueberries have been
shown to carry Ri-genes from the bacterium through horizontal gene transfer during
evolution. Recently, novel studies of belowground phenotype plants, naturally
transformed with Rhizobium rhizogenes e.g. Kalanchoé have shown that substantial
biomass is allocated there. This feature indicates improved rooting of potted plants, but
it also opens up for improved drought tolerance and potentially increased nutrient uptake
in agricultural crops e.g. oilseed rape. The future potential for the Ri-technology in
Europe is bright as it can also be used in composite plant systems in which the root is
transformed. Hence, cumbersome regeneration can be circumvented. This strategy can
be used in phytoremediation and plant soil interaction studies.

Keywords: compact plants, horizontal gene transfer, natural transformation, rooting,
root oncogenic loci

S06-1-0-3

Advances in Ranunculus asiaticus L genome assembly and annotation based on
long-read sequencing technology

Martina, M.!, Gaccione, L.", Vergnano, E.', Acquadro, A.", Bolgher, M.2, Usadel, B.?,
Barchi, L., Portis, E.", and Lanteri, S’

"University of Turin, Largo Braccini 2, 10095 Grugliasco (Torino), lItaly;
sergio.lanteri@unito.it

2IBG-4 Bioinformatics, 52428 Jiilich, Germany

Persian buttercup (Ranunculus asiaticus L.; 2x=2n=16) is a perennial, allogamous
species originated in Asia Minor and Mediterranean basin, marketed both as cut flower
or potted plant. In 2019, its production counted for 300-350 ha of cultivated area,
representing about 0,4% of the total cut flowers turnover, with the highest values in Italy.
To meet the increasing market demand and enhance breeding efficiency, a deeper
understanding of buttercup genetics and the application of molecular breeding
techniques are crucial. The availability of a high-quality genome assembly of the species
establishes a reference for exploring the genetic mechanisms of complex traits, thus
facilitating molecular breeding of new varieties as well as genomics studies for future
application of new breeding techniques. However, due to its wide size, estimated 7,6 Gb,
its high level of heterozygosity and the highly presence of repetitive sequences, the
assembly of Persian buttercup genome is challenging and remains difficult to fully
resolve using short-reads sequencing. Thanks to application of Oxford Nanopore long-
reads sequencing, we report on the first version of the R. asiaticus genome assembly
and annotation.

Keywords: Ranunculus asiaticus, genome, long-reads sequencing




S06-1-O-4

Auxin homeostasis and signalling of two parental petunia species during
adventitious root formation

Jurenic, I.", Chamas, S.", Balcke, G.2, Nagler, N.", and Druege, U."
'Kihnhauser Strae 101, Erfurt, Germany; ivona.jurenic@fh-erfurt.de
2Weinberg 3, Halle Saale, Germany

Petunia hybrida is economically important and many cultivars are propagated
vegetatively. Under standard conditions (temperature: 22/20°C, light period: 7:00 - 17:00,
PAR: 100 ymol m s), the intensity of adventitious rooting (AR) is higher in the parental
line P. inflata compared to the parental line P. axillaris. Aiming at the identification of
genes and processes that putatively control auxin-dependent AR formation in cuttings,
we compared the two species. We analysed the dynamic of gene expression of auxin-
related genes in the stem base as zone of root regeneration during AR induction and
early AR initiation and also the systemic response in additional four upper cutting parts.
To this end, we used a phytohormone-targeted microarray in combination with gPCR
analysis to confirm regulation of candidate genes in both species, and further analysed
endogenous levels of indole-3-acetic acid (IAA) by LC-MS/MS. Genes that putatively
control auxin biosynthesis showed almost no up-regulation, whereas the data of both
species disclosed early up-regulation of genes in the stem base, that putatively control
IAA-release from conjugates. The better rooter P. inflata showed a stronger up-regulation
of genes that control polar auxin transport, auxin signalling and AR primordia
differentiation in the stem base. Correspondingly, IAA reached higher levels in the stem
base of P. inflata when compared with P. axillaris. The data indicate, that the higher
endogenous IAA levels might be partially generated by upregulation of auxin transporters
in cutting leaves and that the consequently stronger auxin signalling in the stem base
provides the better rooting. This view is supported by the findings, that adventitious
rooting was inhibited by blocking of auxin export from the upper cutting part and was
enhanced by low |IAA doses more in P. axillaris than in P. inflata.

Keywords: Petunia hybrida, cuttings, adventitious root formation, auxin, microarray,
hormone analysis

S06-1-O-5

Silver nitrate (AgNOs) can induce different expression levels of shoot regulatory
regeneration genes via direct organogenesis of Euphorbia pulcherrima cv.
Christmas Eve

Davoudi Pahnekolayi, M.!, Gruber-Schmidt, V.2, Sprink, T.3, Boehm, R.#, and Halbwirth,
H.2

"Technical University of Vienna (TU Wien), Department of Phytochemistry and
Biochemist, 1060 Wien, Vienna, Austria; mahboubeh.davoudipahnekolayi@tuwien.ac.at

2Department of Phytochemistry, TU Wien, Vienna, Austria
3Department of Genome Editing, JKI institute, Quedlinburg, Germany
“Department of Molecular Biology, Selecta, Stuttgart, Germany




Poinsettia (Euphorbia pulcherrima cv. Christmas Eve) is belonging to the Euphorbiaceae
family that is recognized as one of the well-known perennial flowering plants representing
winter season in many parts of the world. Due to the low propagation coefficient of
traditional propagation methods and the disadvantage of transferring different kinds of
diseases and pathogens including bacterial and fungi contaminations, using plant tissue
culture techniques with the advantages of season-free, mass-scale, and healthy
production in a limited period of time were suggested since years ago. Moreover,
successful genetic engineering programs require establishing several biotechnological
steps particularly direct/indirect organogenesis and somatic embryogenesis procedures.
Therefore, in this study, two different in vitro culture media including Murashige & Skoog
(MS) and Driver & Kuniyuki (DKW) in combination with various concentrations of silver
nitrate (AgNOs) (0, 5, 10, 20 mg L") were tested for evaluation of direct organogenesis
possibility of Euphorbia pulcherrima cv. Christmas Eve via stem segments. Stable
concentration of 1 mg L' BAP + 0.1 mg L' NAA was applied for all treatments. Our
results indicated that the highest concentration of silver nitrate (20 mg L") could control
internal bacterial infections and enhance the direct regeneration rate in comparison with
the control one. Up-regulation of shoot regulatory genes including WOUND INDUCED
DEDIFFERENTIATION 1 (WIND1), and Cytokinin dependent WUSCHEL (WUS)
confirmed the positive effect of high concentration of silver nitrate on increasing
regeneration rate.

Keywords: Direct regeneration, in vitro culture, ornamental plants, regeneration genes,
silver compounds

S06-1-O-6

New insights to a MYB candidate gene for the induction of male sterility in Petunia
x hybrida through a CRISPR-edited DNA-free by transient transformation system

Farinati, S., Betto, A., Soria Garcia, A.F., and Barcaccia, G.
Viale Universita,16_ Legnaro, Padova, ltaly; silvia.farinati@unipd.it

The inability of a plant to produce pollen, male gametes or functional anthers is known
as male sterility (MS). The introduction of the MS trait into parental lines in plant breeding
programs is an important task in many horticultural crops, to reduce the cost of hybrid
seed production and to ensure varietal purity for the generation of F1 hybrids. In
ornamentals, the introgression of MS traits for the production of F1 hybrids has not
received much attention because propagation is usually done by agamic methods.
However, vegetative propagation allows the direct propagation and commercialization of
male-sterile ornamentals, which could be very beneficial for several reasons, such as for
example the removing pollen allergens. Recent advances in genome editing (GE)
technology, based on CRISPR/Cas-system, have ushered in a new era, also linked to
progress in the acquisition of first-generation non-transgenic modified plants and the
development of foreign DNA-free editing techniques. Based on these assumptions, we
describe the setting of the initial stages for the development of a CRISPR/Cas9-based
breeding strategy for the implementation of the MS trait in Petunia x hybrida hort. ex E.
Vilm, a model system of the Solanaceae family and always a point of reference in
ornamental research. The general objective is to create a temporary protoplast
transfection system mediated by CRISPR/Cas-edited DNA-free plant material. This will
be achieved by direct delivery of a pre-assembled ribonucleoprotein (RNP) complex
consisting of pure Cas9 protein and in vitro synthesized single guide RNA (sgRNA)
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molecules. In particular, we report the results and ongoing work on targeting a Petunia
MYB candidate gene: several sgRNAs were then identified and selected based on their
potential ability to target the investigated sequence at the CDS level and the predicted
TSS region. In addition, an expression kinetic analysis of target gene in vegetative
tissues and flower buds at different phenological stages has suggested its potential
importance in the formation and development of relative anther tissues and pollen.

Keywords: Petunia x hybrida, protoplasts, RNP complex, CRISPR-Cas9, male sterility,
MYB protein

S06-1-O-7

Petal size is controlled by the MYB73/TPL/HDA19-miR159-CKX6 module regulating
cytokinin catabolism in Rosa hybrida

Ma, N.

Department of Ornamental Horticulture, College of Horticulture, China Agricultural
University, Beijing 100193, China; ma_nan@cau.edu.cn

How the size of living organisms is controlled has fascinated and puzzled scientists
worldwide for centuries. In plants, the size of flowers and petals is constant within a
certain species, but varies across different species, to the extent that size can serve as
an indicator for classification. The final organ size can only be achieved through a strict
spatial and temporal coordination of cell proliferation and cell expansion. However, the
underlying mechanism controlling the transition from cell proliferation to expansion
remains largely unknown. Here, we chose petals from rose plants as a model of later
organ growth and discovered that rapid clearance of cytokinin was required for initiating
cell expansion during the early growth period of petals. We uncovered that Cytokinin
Oxidase/Dehydrogenase 6 (CKX6) is an authentic target of miR159 in petals. Knocking
down miR159 levels resulted in the accumulation of CKX6 transcripts and precocious
cytokinin clearance, consequently leading to an earlier transition to cell expansion and
smaller petals. Conversely, knockdown of CKX6 caused excess cytokinin and delayed
cell expansion, mimicking the effects of exogenous cytokinin application. MYB73, a
R2R3-type MYB transcription repressor, recruited a co-repressor (TOPLESS) and a
histone deacetylase (HDA19) to form a suppression complex, which governed the
expression of MIR159 by modulating H3K9 acetylation levels at the MIR159 promoter.
Our work sheds light on mechanisms for ensuring the correct timing of the exit from the
cell division phase and thus organ size regulation by controlling cytokinin catabolism.

Keywords: Rose, petal size, cell division, cell expansion, cytokinin, MIR159, CKX6

S06-1-O-8

Brief UV-C irradiation treatments improve Pelargonium x hortorum drought
resistance by alleviating oxidative stress

Darras, A., Kostriva, A., Dimiza, K., Apostolou, M., Malamas, ., and Kartsonas, E.

University of the Peloponnese, Antikalamos, Kalamata, 24100 None Kalamata, Greece;
a.darras@uop.gr




Pelargonium x hortorum (L.H. Bailey) is a South African native ornamental plant with
worldwide commercial recognition used in gardens and terraces. In the present study,
we evaluated the effects of low doses of UV-C irradiation on the induction of drought
tolerance of P. x hortorum. We tested the plants under 3 rates of water drought [e.g.
normal watering (NW), moderate drought (MD), and severe drought (SD)], after applying
weekly treatments of UV-C irradiation. The experiment was conducted in a controlled
environment chamber for 7 weeks. The results showed that UV-C did not affect the height
of the plants, but as drought levels increased, significant reductions in height were
recorded. The SD plants had a mean of 8.4 cm in height and the NW plants 9.5 cm. The
number of leaves was significantly reduced by drought treatments, but it was not affected
by UV-C irradiation. The flowering was positively affected by drought and UV-C
irradiation, but not at a significant level (P > 0.05). Net CO2 assimilation (As), stomatal
conductance (gs), and transpiration (E) were not affected by UV-C treatment. However,
gs and E were significantly reduced in the SD-treated plants at the end of the experiment
(e.g. on the 7th week). Slight leaf color changes were detected during the 7-week period.
For example, a* changed from -8.7 to -5.9 indicating a less green, but more red hue.
Also, leaf lightness (L) increased from 22.4 to 27.5 at the end of the evaluation period.
Relative water content (RWC) of the MD- and SD-treated plants was maintained
significantly (P < 0.05) higher in UV-C-treated plants, while electrolyte leakage (EL) from
cells was maintained significantly lower. This indicates that UV-C stimulated a protective
response to water loss and to oxidative damage of the membranes. More work needs to
be carried out to elucidate the mechanisms involved in the process of drought resistance
in ornamental plants induced by UV-C irradiation.

Keywords: physiological response, photosynthesis, water drought, floriculture

S06-1-0-9

The behavior of Camassia (Camassia leichtlinii (Baker) S.Watson) in different
culture systems

Draghia, L.", Ozarchevici, A.S.2, Cantor, M.3, Apostol, M.2, Chiruta, C.2 and Bernardis,
R.B.?

"Mihail Sadoveanu Alley, 3, 700490, Garabet Ibraileanu, 6, Bl. 7, Sc. A, et. 1, 700490
lasi, Romania; lucia@uaiasi.ro

2Mihail Sadoveanu Alley, 700490 +40 IASI, Romania
33-5 Manastur Street, 40 400372 Cluj-Napoca, Romania

Camassia leichtlinii (Baker) S.Watson, known as the great camassia, is a geophyte plant
native to North America valued both for its nutritional properties (the bulbs being used in
food by ancient indigenous tribes over 7000 years ago), as well as for the ornamental
qualities due to the particularly beautiful inflorescences that appear in spring. The plant
was brought to Europe approx. 100 years and although it has a good ability to adapt to
temperate-continental climate conditions, it is less known in Romania. Therefore, the
present work aimed to analyze the behavior of two varieties of C. leichtlinii ('Caerulea'
with blue flowers and 'Alba’ with white flowers) grown in the field and in pots, in the
conditions of North-Eastern Romania (the lasi city), to evaluate their decorative
characteristics and make recommendations on how to use them. The observations and
determinations were made during the years 2022-2023. C. leichtlinii'‘Caerulea’ stood out
for taller flower stems (67-75 cm), longer inflorescences (31-34 cm) and larger flowers
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(approx. 7 cm diameter), while C. leichtlinii 'Alba' had a higher number of flower
stems/plant (approx. 2-3) and a much richer vegetative mass. Regarding the culture
system, for most of the characters analyzed, C. leichtlinii 'Caerulea' recorded the best
results in field conditions (except for the number and size of the leaves); C. leichtlinii
'‘Alba’ behaved better grown in pots than in the field, by the number of flower stems (2.8
versus 2.2) and their height (52.3 cm versus 44.3 cm), the length of the inflorescences (
21.3 cm vs. 16.3 cm), the number of leaves (23.2 vs. 18.3) and their size, whereas the
number and size of flowers fell within roughly similar values (42-43 flowers with a
diameter of 4.5 cm).

Keywords: great camassia, ornamental value, adaptability, north-eastern Romania

SESSION II: HOLIST AND SUSTAINABLE APPROACH TO
ORNAMENTAL INDUSTRY

S06-11-0-1
Utility of biostimulants in ornamental horticulture
Geelen, D. (Invited Speaker)

HortiCell, Ghent University, Coupure Links 653, 9000 Gent, Belgium;
danny.geelen@ugent.be

Biostimulants are substances or microorganisms that are applied to crops and
ornamental species to enhance growth, development, and stress resilience.
Biostimulants can be derived from various sources, including natural organic materials,
microbial cultures, and synthetic compounds. They are typically applied as foliar sprays,
root drenches, or incorporated into the growing medium, depending on the specific
product and plant requirements. The benefits of biostimulants to ornamental horticulture
are quite similar to those for vegetable and commodity crops, with the exception of
attaining higher seed yield. Biostimulants can enhance the overall health and vitality of
ornamental plants, making them more robust and resilient to stressors like drought,
disease, and environmental challenges. Flowering is an important feature of ornamental
plants for which there are currently no many biostimulants developed. Typically,
biostimulants activate root growth improving nutrient and water uptake capacity.
Ornamental plants often face stressors like transplant shock, extreme temperatures, and
nutrient imbalances that may be better overcome with the use of biostimulants. In
addition, biostimulants can enhance the color, size, and overall appearance of flowers
and foliage, making ornamental plants more visually appealing. Biostimulants are
typically classified by their biomaterial origin, such as seaweed etc, which is a rather
arbitrary approach that does not provide information on the functionality. A better insight
into mode of action of biostimulants will be important to improve the correct targeted use
of biostimulants. In my presentation | will outline approaches to analyse the mode of
action and discuss the different types of functional ingredients responsible for
biostimulant activity.

Keywords: Mode of action, plant growth promotion, plant stress




S06-11-0-2

Modeling the effect of biostimulants on horticultural crop performance, Poinsettia:
an approach combining non-target plant analysis methods and data science

Guibert, N.", Prigent, S.2, Pétriacq, P.2, Deogratias, J.M.3, and Cabasson C.?

'Site Inra - 71 avenue Edouard Bourlaux - CS, 33882 VILLENAVE D ORNON CEDEX,
France; nicolas.guibert@astredhor.fr

2UMR 1332 Biologie du Fruit et Pathologie, INRAE Bordeaux-Aquitaine Bat. IBVM, 71,
av. Edouard Bourlaux - CS 20032, 33882 Villenave d'Ornon Cedex, France

SASTREDHOR Sud-Ouest, Site INRAE, batiment C4, 71, av. Edouard Bourlaux - CS
20032, 33882 VILLENAVE D ORNON CEDEX, France

Poinsettia (Euphorbia pulcherrima Willd.) is an important ornamental horticultural crop,
which is potted in summer to reach a commercial stage in December in Europe. The
Poinsettia culture in greenhouse starts in July and may be exposed to high temperatures.
Then, this crop needs to deal with heatwave periods during the rooting phase. The
purposes of this study are to assess whether the application of biostimulants promotes
Poinsettia growth during the summer season, and whether such effects can be predicted
early in the cultivation process. Initially, over a four-years cultivation period (2019 to
2022) involving 10 different types of biostimulants, we gathered phenotypic data and
Near Infrared Spectroscopy (NIRS) measurements during two growth phases (5 and 28
days after potting). Additionally, climate data were recorded: Relative Humidity, total
radiation and temperature. Crop performance was modelled using Machine Learning
tools (GLMNET, RF and SVM) with the NIRS data, comprising over 1000 variables for a
sample size of 200 plants. The study revealed a pronounced year-to-year effect, which
hides the effect of biostimulants. Principal component analysis highlights the role of
summer Relative Humidity on better root development of young plants. Biostimulants
based on amino acids exhibited a slight advantage over other types, such as seaweed
extracts and microorganisms. Generalized Linear Model with penalization was used to
predict plant performance, expressed into commercial rating. The dataset was divided,
with 70% used for algorithm training and 30% for testing the resulting model. This
predictive approach showed that plant performance could be predicted from rooting
variables at the start of the culture. Specific biostimulants consistently promoted plant
growth at the end of summer across the four years (2019 to 2022) while others exhibited
varying effects each year. The potential impact of those biostimulants on early-stage
cultivation could be later assessed using NIRS data and machine learning tools.

Keywords: Poinsettia; Biostimulant; Machine Learning; NIRS

S06-11-0-3

Research on innovative technologies in the culture of Ocimum spp

Toma, D.M.", Burnichi, F.!, Mirea, E.", Stoian, V., and Toma, F.?

"Mesteacanului Street No. 23, 120024 Buzau Buzau, Romania, burnichi@yahoo.com

2Prof. Dr. Florin Toma, Blvd. M259r259537ti No. 59, 011464 Sector 1 Bucharest,
Romania




The ornamental horticulture industry must face the challenges related to global climate
changes, the need for sustainable development, new uses of ornamental plants,
including ecological uses. In this regard, research was carried out on innovative
technologies for Ocimum spp. using the dwarf basil variety 'Smarald’, the purple basil
variety 'Seraphim’ and a line of holy basil. The tests were carried out at the Vegetable
Research and Development Station Buzau and aimed to test the influence of additional
lighting with high-power LEDs on the growth and development of the seedlings of the
studied species, in the vertical greenhouse of V.R.D.S. Buzau, the influence of sound
waves on the production of basil seedlings, with the analysis of the differences in their
growth, development and quality, compared to the classic system and the influence of
the use of basil water and aghiasma in the growth and development of basil plants. As a
result of the research carried out, the efficiency of these innovative technologies in the
growth and development of the studied plants was found. The results are statistically
assured and come to meet the producers of ornamental, aromatic, medicinal, spice and
biblical plants to facilitate their operation of a sustainable management system that
operates to the highest standard in terms of economic, environmental and social aspects.

Keywords: Ocimum, technologies, ornamental

S06-11-0-4

Green alternatives: assessing modified hardwood fibers as peat substitutes in
horticulture

Karbowy-Thongbai, B.", Roesky, N.", Schitt, F.2, Behrens, D.2, Appelt, J. 2, Coniglio,
R., 2, and Vogler, K."

"Julius Kiihn-Institut, Institute for Plant Protection in Horticulture and Urban Green,
Braunschweig, Germany; benjarong.karbowy-thongbai@julius-kuehn.de

2Thiinen-Institute of Wood Research, Barsblttel, Germany

As global environmental concerns escalate, the demand for sustainable alternatives to
peat in horticultural growing media is on the rise. Mitigating emissions stands as one of
the primary objectives outlined in the "Paris Agreement” from the 2015 World Climate
Conference. In Germany, drained peatlands - formerly used primarily for agriculture and
peat extraction -contribute a substantial 53 million tonnes of CO2 equivalents annually.
Conversely, intact peatlands serve as crucial carbon sinks within terrestrial ecosystems
despite their relatively modest spatial coverage. A pivotal strategy for curbing these
emissions involves the replacement of peat in growing media and potting soils. Our
extensive study was conducted in response to the challenge of finding a viable
alternative to peat. The objective was to evaluate the potential of modified wood fibers
as a substitute. Wood and natural non-wood assortments actuate a defibration process
to enhance their suitability for plant growth and were subsequently incorporated into
growing media formulations. A series of experiments were conducted to compare the
physical and chemical properties of the modified wood fiber-based substrates to
traditional peat-based ones. Growth trials with selected horticultural crops were also
conducted to evaluate plant performance and water retention capabilities. In addition,
the study extended its scope to delve into the microbiome profiling of the growing media.
Advanced sequencing technologies were applied to provide insight into the microbial
communities associated with the chosen modified wood fiber. The aim was to understand
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the impact of substrate composition on the rhizosphere microbiota and its potential
implications for plant health and nutrient cycling. The outcome of this research is of
significant value, offering valuable insights into the feasibility of utilizing modified wood
fibers as a sustainable alternative to peat in horticultural growing media.

Keywords: Modified hardwood fibers, plant growth, microbiome profiling, substrate
composition, sustainable agriculture

S06-11-0-5

Morpho-physiological response of bedding plants quality to unconventional agro-
industrial organic matrices to peat substitution. First outcomes

De Lucia, B.", Sdao, A.E.", Scaltrito, E.", Cristiano, G.", Leoni, B.!, Mondelli, D.2, and
Piscitelli, L.?

'University of Bari Aldo Moro, Department of Soil, Plant and Food Sciences, Via
Amendola 165a, 70125 Bari, Italy; barbara.delucia@uniba.it

2International Centre for Advanced, Mediterranean Agronomic Studies, CIHEAM, BARI,
70010 Valenzano BA, ltaly

Ornamental bedding plant seedlings and pot production in nurseries and greenhouses
are increasing. Popular bedding plants are nasturtium and marigold, whose flowers are
both edible and decorative. Peat (P), an organic growing medium component used in
pot-based culture, due to its proven physico-chemical properties, is used in almost 80%
of growing medium preparation, and only 20% of growing media used in the European
Union are made from materials other than peat. As peatlands are recognized as natural
habitats for a variety of species and are protected areas, the extraction of peat, a non-
renewable resource, has led to various environmental concerns. There is an urgent need
to reduce the use of peat and alternative components for partial peat replacement are
currently being investigated as woody fiber (WF). Little attention has been paid to
residues from the coffee and beer agroindustry, the disposal of which is still an unsolved
problem. In the current study, the possible partial replacement P in growing media with
(WF), coffee silverskin (CS) and brewer’s spent grains (BSG) at 0-10%—-20%-40% v/v
were investigated in the production of nasturtium and marigold. The four organic
components were sampled and analyzed for pH, E.C. and total N. By proportionally
substituting P in different ratios, 10 different mixtures (v/v) were prepared. Morphological
parameters, dry biomass, leaf chlorophyll concentration (umol m-2) and gas exchange
were determined from seedlings to sale. The first results show that BSG had a significant
effect on both the physicochemical characteristics and plant performances in nasturtium
and marigold when it was added to the peat-based mixtures. In nasturtium, substituting
WF and CS for peat produced performances that were on par with the peat-based
substrate; in marigold, on the other hand, the WF and BSG-based substrates produced
superior results than the peat-based substrate. Further research is recommended to
examine BSG’s effectiveness in the production of ornamental potted plants.

Keywords: brewer’s spent grains, coffee silverskin, growing media, ornamental quality,
woody fiber
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S06-11-O-6
Impact of ornamentals for the One Health concept during Anthropocene
Richert-Poeggeler, K.R.

Julius Kiihn-Institut, Inst f Epidemiology and Pathogen Diagnostic, Messeweg 11-12,
38104 Braunschweig, Germany; katja.richert-poeggeler@julius-kuehn.de

Early on aesthetics played a major role for mankind that led to the creation of
ornamentals. From their original function being a decorative element, they have been
advanced to be important for people’s wellbeing and health as well. Out of the known
374.000 plant species only 10% are being cultivated for various purposes such as food,
feed and ornamentals. The technical advancements in genome sequencing
accompanied with sophisticated bioinformatics pipeline revealed that seemingly healthy
ornamentals can carry loads of viruses and/or viroids. When one assumes that, each
plant species represents a host for one virus species it becomes clear that the currently
2000 plant viruses listed by the International Committee on Virus Taxonomy (ICTV)
represent only the tip of an iceberg. Special attention has to be paid to virus species and
isolates that can be easily transmitted to other horticultural or agricultural crop plants
causing diseases and epidemics. Therefore, it is justified that plant health has been
incorporated in the One Health concept. For ornamentals humans are a potent vector for
spreading virus diseases via global trade. Knowledge of virus biology, phytosanitary
measures and efficient diagnostics are needed to prevent uncontrolled virus evolution
and spread. The European Virus Archive (EVA) provides a global network with expertise
in animal, human, and ©plant virology. EVA's web-based catalogue
(https://lwww.european-virus-archive.com/evag-portal) gives access to viruses, derived
materials, services. The EVA-consortium guarantees safety, quality, and characterization
of deposited material in the catalogue.

Keywords: ornamentals, plant virus, viroids, One Health, Anthropocene

S06-11-0-7

Effect of preharvest conditions on cut-flower quality

Verdonk, J. (Invited Speaker)

Droevendaalsesteeg 1, 6708BP Wageningen, Netherlands; julian.verdonk@wur.nl

Keeping quality (vase-life) issues of cut flowers are often considered as linked to only
postharvest conditions while cultivation factors are just as important. Postharvest
performance involves improving and preserving quality for as long as possible. The main
causes for cut flower quality loss are reduced water balance or carbohydrate availability,
senescence and pest and diseases. Although there is a clear role for genotype,
cultivation conditions are just as important to improve vase life. The role of growth
conditions has been shown to be essential; irrigation, air humidity, and light quantity and
quality can be used to increase quality. For example, xylem architecture is affected by
the irrigation scheme, and the relative humidity in the greenhouse affects stomatal
function. The combination of both determines the water balance of the flowering stem.
Light quality and period drives photosynthesis, which is directly responsible for
accumulation of carbohydrates. The carbohydrate status is important for respiration, and
many senescence related processes. High carbohydrates can lead to increased sugar
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in the vase water, promoting bacterial growth and potential xylem blockage. Finally,
inferior hygiene during cultivation and temperature and humidity control during
postharvest can lead to pathogen contamination. The increased applications of
controlled environment agriculture and the development of new phenotyping tools
enables the quantification of the complex interactions between cultivation factors and
postharvest performance of cut flowers.

Keywords: Vase life, ornamental crops, water balance, stomata, xylem architecture,
carbohydrate starvation, pathogens

S06-11-0-8
Postharvest durability and yellowing control of alstroemeria

Paiva, P.', de Oliveira Paixdo, C.2, da Cunha Neto, A.R.3, de souza Nascimento, S.?,
Moraes Ponce, M.2, Pedrosa Corréa da Silva, D.2, and Valquiria dos Reis Reis, M.?

"Universidade Federal de Lavras, Depto de Agricultura, Lavras-MG, Brazil;
patriciapaivaishs@gmail.com

2Universidade Federal de Lavras UFLA, Lavras-MG, Brazil
SUniversidade Federal de Alfenas UNIFAL, Alfenas-MG, Brazil

Alstroemeria presents a challenge in its postharvest phase since the leaves tend to
yellow before the flower's senescence. Despite research efforts to develop studies on
this topic, producers still face uncertainties regarding the best choice of preservatives for
postharvest preservation, due to the various recommendations for this species. This
study aimed to assess and compare the effectiveness of different solutions already
recommended for the postharvest preservation of Alstroemeria hybrida L. cv. Akemi and
to compare the water sources for the solution preparation. The tested preservatives
included Florissant with chlorine, 1-methylcyclopropene, benzyl adenine, cycloheximide,
silver thiosulfate, salicylic acid, spermine, silver nanoparticles, calcium chloride,
gibberellin, Florissant, and Crystal, in addition to a control treatment. The effects of
chlorine alone were also evaluated by adding to the solution the following concentrations:
0 (control), 0.0005, 0.001, 0.002, 0.004, and 0.008 g L"". The stems were kept in sealed
plastic containers containing 0.5 L of preservative solution in a cold chamber (4 °C) for 3
days and then transferred to the room (20 £ 3 °C). The results indicated significant
differences when comparing the different water sources used in solution preparation.
The microbial population increased over time after harvest, with the genera
Pseudomonas ssp. and Bacillus identified. When well water was used, silver thiosulfate
as a preservative proved to be the most efficient, followed by Florissant and gibberellin.
When a water-treatment plant was used, the most suitable solutions included the addition
of benzyl adenine, gibberellin, Florissant, Crystal, and Florissant with chlorine. The use
of 0.001 g L™ chlorine as a preservative solution extended the postharvest longevity.
Preservative solutions containing benzyl adenine, Florissant, and gibberellin could delay
the alstroemeria leaves yellowing. These results provide relevant information for
producers on the appropriate choice of preservatives and the use of different water
sources to prolong the longevity and preserve the postharvest quality. This research
received financial support and grants from CNPq, Capes, and Fapemig.

Keywords: Alstroemeria hybrida, cut flower, preservative solutions, specialty cut flower.
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Postharvest physiological responses of cut Chlorophytum comosum (Thunb.)
Jacques stolons at low temperature storage

Darras, A., Pouli, F., Kostriva, A., Dimiza, K, and Kartsonas, E.

University of the Peloponnese, Antikalamos, Kalamata, 24100 None Kalamata, Greece;
a.darras@uop.gr

Chlorophytum comosum arching stolons are greatly durable when held in water and they
may be considered as a new specialty cut ornamental foliage. Floriculture industry
always seeks for new species or specialty crops to increase sales in niche markets. In
the present study, we tested the potential of C. comosum stolons to be stored at 1, 3,
and 7°C for a 30-d period by evaluating the physiological responses of tissues and
recording any chilling damages issue from these treatments. Fresh weights of all stolons
increased at 1, 3 and 7°C throughout the 30-d evaluation period. Slight changes were
recorded in colour of plantlets at storage. Stolons held at 1°C showed decrease in a*
(from -10.21 to -12.79) and L* (from 42.24 to 34.50), but significant increases in b* (from
16.67 to 19.58). In contrast, stolons held at 3 and 7°C showed significant increases in
a*, b* and L* values. Chlorophyll fluorescence values (Fv/Fm) ranged from 0.73 to 0.74
after 28 d at 1°C, indicating no damage in the photosystem Il. Respiration rates of stolons
brought out at 20°C from storage decreased gradually from day-0 to day-18. We suggest
that cut C. comuosum stolons can be stored for long periods at 1°C, before they are sold
at the flower markets.

Keywords: floriculture, specialty cut flowers, vase life, ornamental plants

SESSION lll: YOUNG MINDS

S06-111-O-1

Towards the identification of quantitative resistance mechanisms of rose to black
spot disease

Lambelin, L., Thouroude, T., Chastellier, A., Jeauffre, J., Chameau,d., Boursier, C.,
Simonneau, F., Rolland, A., Hibrand-Saint Oyant, L., Foucher, F., Soufflet-Freslon, V.,
and Paillard, S.

42 Rue Georges Morel, 49070 Beaucouzé, France; laurine.lambelin@inrae.fr

Black spot disease, caused by the hemibiotrophic fungus Diplocarpon rosae, is one of
the main foliar diseases of garden roses. Resistant varieties have proven to be an
efficient alternative to the use of fungicides, but the genetic bases of resistance are not
well known. Yet, understanding the underlying mechanisms of resistance is essential for
an effective and sustainable deployment of resistant varieties. The RW genotype, a
hybrid of Rosa wichurana, exhibits quantitative resistance to black spot disease that is
stable in multiple environments and genetic backgrounds. Analysis of a F1 progeny from
a cross between the susceptible genotype Rosa chinensis 'Old Blush' and RW showed
that its resistance results mainly from the combined action of two QTLs, located on
linkage groups 3 and 5. Characterizing the interaction of each of these QTLs and their
combination with D. rosae, at the histological and molecular levels, is crucial to progress
towards cloning the underlying genes and identifying markers for their use in breeding.
The first step to decipher the mechanisms associated with these two QTLs is to narrow
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their confidence interval. To do so, the F1 progeny was extended and will be genotyped
with a reduced set of markers, then a new QTL detection will be performed. To better
understand the action of each QTL and their combination, individuals from the F1
progeny have been selected to present only one of the QTLs or the combination of both.
Based on their level of resistance and their genotype, some of these individuals have
been retained for RNA sequencing and microscopic observations of the first stages of
the rose-D. rosae interaction. Examining and comparing their reactions at both
transcriptomic and histological levels will be useful to identify the mechanisms underlying
each QTL.

Keywords: Rosa, Diplocarpon rosae, resistance QTL, RNA sequencing, fine mapping

S06-111-0-2

A sustainable irrigation based on a soil water balance model for the production of
avenue trees (Carpinus betulus)

De Clercq, P.", De Vroe, A?, Janssens, P.2, Steppe, K.', Van Haecke, D.3, Gobin, B.3,
Van Labeke, M.C.", and Dhooghe, E."

"Coupure Links 653, 9000 Gent, Schaessestraat 18, 9070 Destelbergen , Belgium;
paulien.declercq@ugent.be

2W. de Croylaan 48, 3001 Heverlee, Belgium
3Schaessestraat 18, 9070 Destelbergen, Belgium

Over the past years, we have been experiencing more extreme weather conditions
during the growing season with prolonged drought periods. Until recently, rainfed
production of high-quality avenue trees was possible but these prolonged drought
periods have impacted their quality and thus economic value. Therefore, the hardy
nursery sector demands irrigation thresholds and suitable tools including soil and plant
sensors to schedule irrigation based on crop water demand.

Atrial involving 3-year-old avenue trees (Carpinus betulus), cultivated in loamy sand soil,
was performed over the consecutive years of 2022 and 2023. A rainfed treatment was
compared with a drip-irrigated treatment for which irrigation doses were determined
according to a calibrated soil water balance model. This model is based on the reference
crop evapotranspiration (ETO), the rainfall, and the soil hydraulic properties. Soil water
content was monitored using Teros-10 sensors (Metergroup, USA) and monthly soil
samples. Simultaneously, stem water potential at solar noon and stem diameter variation
were measured. In 2022, precipitation was 278 mm during the growing season and the
irrigated treatment received an additional 177 mm, distributed over 61 turns. The trial of
2023 is still running. The effect of irrigation on stem water potential was limited in both
trials, with a small difference between the irrigated (in 2022 on average -1.22 MPa, 2023
to be determined) and the non-irrigated (in 2022 on average -1.4 MPa, 2023 to be
determined) treatment. Even though the effect of irrigation on stem water potential was
limited, a positive effect on stem growth was observed in both growing seasons
compared to the non-irrigated treatment (2022: +30% compared to +17%, respectively;
2023: to be determined). We concluded that irrigation through drip lines used water
efficiently and affected the economic value of the trees in a positive way.

Keywords: Avenue tree, drip irrigation, soil water balance model, stem water potential,
soil water content
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S06-111-0-3

From ornamental to essential: Investigating applied drought in Miscanthus
sinensis; sensitivity, response mechanisms, and subsequent recovery

Al Hassan, M., Van der Cruijsen, K.2, Dees, D.2, Dolstra, O.?, and Trindade, L.2
"Anubisstraat, 186, 1363XJ Flevoland Almere, Netherlands; m.alhassan@aeres.nl
2Wageningen, Netherlands

Miscanthus is renowned for its excellent water-use efficiency and good adaptability to a
wide range of environmental conditions, making it suitable for cultivation on marginal
soils. Drought is a major cause of this marginality, and its occurrence is becoming more
frequent and prolonged due to climatic change. Developing drought tolerant genotypes
of miscanthus would ensure the maintenance of economically viable yields on lands
prone to periodic water-deficiency. To better understand the underlying response and
tolerance mechanisms, pre-screen for better survivability at plot setup on marginal lands,
and identifying early biomarkers of stress, we explored the genetic diversity present in
Miscanthus sinensis under applied drought. Young plants of 23 genotypes underwent 3
weeks of water-deprivation in glasshouse-controlled conditions, followed by an equal
period of recovery. Leaves harvested at the end of both experimental phases were the
focus of extensive biochemical analyses. Coupled with monitoring several growth and
yield parameters, this was instrumental in evaluating stress impact and responses. The
most productive genotypes suffered the most in terms of yield reduction and chlorophyll
degradation when stress was applied. In parallel, proline and simple soluble sugars
accumulated to readjust the osmotic potential in the cytosol and vacuoles, respectively.
The necessary carbon skeletons for this buildup were partially acquired from resources
diverted away from cell wall synthesis and maintenance, whose content dropped under
stress in parallel to increasing drought-sensitivity. Correspondingly, expressional and
biochemical analyses revealed a dynamic turnover of starch and soluble sugars in
stressed leaves. Meanwhile, better avoidance of stress enabled a more efficient post-
drought recovery, which was characterized by restoring pre-stress hydraulic status and
unplugging stress response mechanisms.

Keywords: Abiotic stress; biofuel crop; drought; marginal lands; miscanthus; stress
recovery

S06-11-P-4

Innovative research on the production of tuberose bulbils following artificial LED
lighting

Mirea, E.", Burnichi, F.2, Toma, D.M.", and Toma, F.3

"Mesteacanului Street No. 23 , 120024 Buzau Buzau, Romania

2Str. Dorobanti 1 Bl. 26/6 Ap. 2, 120105 Buzau, Romania; burnichi@yahoo.com
3Blvd. M259r259537ti No. 59, 011464 Sector 1 Bucharest, Romania

Flowers have always been part of human life, being used for various purposes. One of
the most popular and beloved flowers in Romania is the tuberose, known for its
ornamental value and use in the cosmetic and medical industries. A study was
undertaken to evaluate the effect of lighting supplements on bulbil formation. Bulbs of
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"Avatea" were LED lighting before planting in the vertical greenhouse of the Vegetable
Research and Development Station Buzau, Romania. For additional lighting, high-power
LED panels were used, with monochromatic blue, red, and white light. Biometric
determinations were performed during the vegetation period, and bulbil production was
determined. The highest bulbil production was obtained in when bulbs were illuminated
with red light, which regulated plant growth, stem elongation, and the development of
tuberose bulbils.

Keywords: LED, tuberose, vertical greenhouse, production of bulbils

S06-111-P-5

First report of Bougainvillea mealybug Phenacoccus peruvianus Granara de
Willink in Montenegro

Radonjic, S., and Hrncic, S.
Mihaila Lalica 15, 81000 Podgorica, Montenegro,; sanjar@ucg.ac.me

The Bougainvillea mealybug Phenacoccus peruvianus Granara de Willink was first
reported in Montenegro in July 2023. It was found in several localities in southeastern
part of Montenegrin seacoast in private gardens and in one nursery. The main host plant
was Bougainvillea spp. and in one locality it was found on kumquat Fortunella japonica.
The mealybugs showed a preference for settling on undersides of leaves and on the
twigs and stems. Apart from honeydew secretion, which serves as a substrate for the
development of sooty mold, leaf loss was registered as symptom of damage.
Phenacoccus peruvianus originates from South America. In Europe was first reported in
Spain (1999) and later was found particularly the Mediterranean basin.

Keywords: first record, bougainvillea, mealybugs, Montenegro

S06-111-O-6

Assessing the impact of salinity on Viola x wittrockiana: exploring morphological,
physiological, and anatomical parameters

Yasemin, S.", Karabiyik, S.?, and Bektas, Y.’
" Siirt University, Turkey; sara.yasemin@siirt.edu.tr
2 Cukurova University, Adana, Turkey

It is important to investigate the responses of bedding plants, which are widely grown
outdoors, in the face of increasing salt problems. The potential use of these plants in
salty areas and the feasibility of irrigation with alternative water sources with high salt
content should be explored. Among these bedding plants, Pansy from the Violaceae
family stands out as an ornamental flower with versatile applications, especially during
winter. Pansies are commonly utilized in landscaping, outdoor decoration, or potted
arrangements, showcasing a variety of flower colors. In this study, the morphological,
anatomical, and physiological responses of pansies (Viola x wittrockiana "Pansy Inspire
Plus F1") under salt stress conditions were investigated. The pansy plants were irrigated
with solutions containing four different salt concentrations (0 [control], 50, 100, 150 mM).
At the experiment's conclusion, there was a noticeable decrease in the number of
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flowers, flower diameter, flower stalk length, root, shoot, and flower fresh and dry
weights, as well as total and mean leaf area. The visual score also sharply declined. lon
leakage remained stable until the third week, after which it increased in the groups
subjected to salt application. Additionally, relative water content decreased with
increasing salinity. According to SPAD measurements and photosynthetic pigment
analysis, leaf chlorophyll content increased in the presence of 50 mM NaCl. The study
revealed that epidermis cells and sponge parenchyma sizes increased under salinity,
while leaf palisade parenchyma size decreased. Epidermis, xylem, and phloem areas,
pith area, and stem diameter also decreased in the stem. As a result, V. wittrockiana
"Pansy Inspire Plus F1" was identified as sensitive to salinity.

Keywords: bedding plants, ion leakage, pansy, parenchyma, salt stress
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Understanding the changes in gas exchanges and the percentage and yield of the
essential oil of the native species of southern Iran Lavandula coronopifolia and
the commercial species Lavandula angustifolia CV. Munstead to water deficit and
external application of ABA

Khorasaninejad, S.!, Shabankareh, H.G.2, Soltanloo, H.%, and Shariati, V.

"Dept. of Hort. Sci., Plant Prod. Faculty, Gorgan University of Agricultural Sciences, and
Natural Resources, Gorgan, Iran; skhorasaninejad@yahoo.com

2Horticultural Sciences Department, Gorgan University of Agricultural Sciences, Gorgan,
Iran

3Plant Breeding, Gorgan University of Agricultural Sciences, Gorgan, Iran
“National Institute of Genetic Engineering, and Biotechnology, Tehran, Iran

Global warming, and climate change followed by drought have become a global concern.
Therefore, choosing a drought-resistant species that can have higher water consumption
efficiency can play a key role in maintaining crop productivity. Lavender, as a low-water
plant, shows the potential for cultivation in dry conditions, but the research on water
consumption and how it tolerates drought is not clear. In this research, we investigated
how gas exchange changes and the effect on the percentage and yield of essential oil.
We evaluated L. coronopifolia, a native species of southern Iran, and L. angustifolia
Munsted, a foreign species, under ABA application and drought conditions. The results
showed that the increase in drought stress decreases the rate of photosynthesis in both
species. Water stress responses started in L. coronopifolia and Munstead and ABA could
create a kind of tolerance in lavender plants by changing the gas exchange mechanism.
L. coronopifolia species had more water use efficiency and internal leaf water use
efficiency than L. angustifolia Munsted. Changes in gas exchanges led to changes in the
percentage and yield of essential oils from both species. For the species L. coronopifolia
, the highest percentage of essential oil (1.88 percent) was observed with the application
of 15 yM/L ABA and under drought conditions of 30%-40% field water capacity; under
the same conditions, L. angustifolia Munsted showed a yield of essential oil of 0.13 mg/g
dry weight. Our findings show that the drought resistance of lavender species could be
enhanced through the influence of ABA in changing exchange mechanism. In addition,
the results of this research can have a great impact on the horticulture industries since
on one side the introduction of the new species L. coronopifolia as a low-water species
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in the south of Iran is boosted, and on the other side, the agriculture industries could be
aware of the importance of ABA in modulating the drought resistance responses.

Keywords: Lavender, Drought, Leaf gas exchange, ABA application, Essential oil
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The surprising diversity, mimicry strategies and deception mechanisms of
temperate orchids

Anghelescu, N.', Balogh, L.2, Balogh, M.2, Kigyossy, N.2, Georgescumi, M.l.", Petra,
S.A. ", Toma, F.!, and Peticila, A.G. '

"University of Agronomic Sciences and Veterinary Medicine of Bucharest, 59 Marasti
Blvd, District 1, 011464, Bucharest, Romania; noradeanqgelli15@gmail.com

2Avram lancu Nr. 2, Sinaia, Romania

In this article, we aim to give a broad picture of the Romanian orchids known to date,
emphasizing the most recent discoveries, some of which are presented hereby for the
first time. This extensive, unique botanical study, undertaken between 2017 and 2024,
resulted in a taxonomical evaluation of Romanian orchid flora, which includes 3
subfamilies and 30 genera and nothogenera, which comprise approximately 73 species,
18 subspecies, 41 varieties and forms, 17 intrageneric and 8 intergeneric hybrids,new to
Romanian flora. Some of the most spectacular and elusive intergeneric orchid hybrids of
xDactylodenia(Dactylorhiza x Gymnadenia) and xPseudadenia (Gymnadenia x
Pseudorchis) nothogenera are described. As crosses between species of different
genera, their occurrence is exceptionally rare in the wild, both in Romania and temperate
Europe. Discovering and having the chance to study them in detail, represented a
remarkable privilege. At the same time, a significant part of the talk emphasizes the
biological complexity and adaptations of orchid flowers, which enabled them to employ
the most surprising and unique pollination strategies in the Plant Kingdom. These involve
a wide variety of mimicry and deceit mechanisms, such as generalized food deception
(Anacamptis, Dactylorhiza), food-deceptive (Batesian) floral mimicry (Traunsteinera),
brood/nest-site mimicry (Malaxis), rendezvous attraction (Anacamptis papilionacea),
sexual deceptive mimicry (Ophrys), shelter and passive trap mimicry (Cypripedium).
Using advanced techniques of ultra-macro photography, the spectacular morphological
modifications of the shapes, colours and textures of the orchid labella are illustrated.
Nevertheless, it was imperious to draw readers’ attention to the vulnerability of Romanian
orchids and the numerous dangers which they face, at the same time, suggesting
conservation strategy measures to ensure the future protection of Romanian orchid flora.

Keywords: orchids, mimicry, pollination, Romania, conservation, hybrids, botany,
nature, deceit
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Horticultural interventions in therapeutic and sensory landscapes from Romania:
A systematic review

Buru, T., Buta, E., and Cantor, M.
Calea Manastur, 3-5, Cluj-Napoca, 400372, Cluj, Romania; timea.hitter@usamvcluj.ro
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The beneficial effects of horticultural therapy on well-being are known and demonstrated
by numerous studies presented in the scientific literature. As a consequence, in recent
years, both at European level and in Romania, an increased interest in the design and
arrangement of therapeutic and sensory gardens can be noticed. However, following an
analysis on the actual condition and use of thematic green spaces, a stagnation can be
observed after the implementation period. The present study aims to make an inventory
of the therapeutic green spaces in Romania, implemented in the post-communist period,
and to identify possible interventions and activities based on human-plant interaction, in
order to reconvert and exploit the therapeutic value of the studied spaces. To this end,
following the analysis of the scientific literature related to horticultural therapy, the
activities with proven beneficial effect on the improvement of well-being will be identified
and proposed for implementation. In addition to the aesthetic and biodiversity values, we
consider that therapeutic green spaces are truly valued if, after being used according to
the initial design, they become beneficial for the target group.

Keywords: Well-being, horticulture therapy, therapeutic horticulture, sensory landscape,
ornamental plants

SESSION IV: MARKETING AND NEW CONCEPT OF
ORNAMENTALS

S06-IV-O-1

Evolving consumption trends and marketing strategies in ornamental horticulture.
What are the new challenges?

Scaramuzzi, S., and Gabellini, S (Invited Speaker)
Piazzale delle Cascine 18, 50127 Firenze, Italy; silvia.scaramuzzi@unifi.it

Evolving macro-trends and consumption dynamics are accelerating competitiveness and
diversification in the ornamental industry. In the wake of the COVID-19 pandemic, a new
market scenario is developing for flowers and ornamental plants: public and private
stakeholders are required to adapt their strategic actions in line with the changing
demand and supply. Our work intends to contribute to the realization of innovative
marketing strategies and multi-actor collaborations, supporting a process of sustainable
transformation in ornamental horticulture. We specifically aim at developing a market
data source framework in ornamental horticulture; highlighting the changing competition
dynamics in Europe and related needs for both public and private strategies, and
identifying the new challenges engaging businesses, researchers, and institutions. The
methodology is based on an integrative review analysis of extensive and reliable grey
literature and statistics, adopting a comprehensive approach. This review addresses the
deficiency in integrated data sources and well-founded theoretical studies on emerging
consumption patterns, marketing strategies, and governance settings. Results provide
an overview of the consumption dynamics and the consumer profiles that are expanding
and transforming the European market, in line with major drivers of change (e.g., climate
crisis, globalization, COVID-19 pandemic, urbanization, digitalization), and the priority
attributes of new quality-oriented consumption patterns, notably sustainability and
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wellbeing. Evolving marketing strategies and governance structures are also evidenced,
emphasizing the imperative to foster public-private efforts for the renovation and
transparency of production systems and supply chains. Accordingly, the sector's new
challenges are addressed. We expect our research to: fill important market information
needs and gaps; promote a synergic combination of new differential advantages
balancing higher competitivity with enhanced social and environmental services; support
the role of multi-actor alliances and transformative governance for the sustainable
development of the European ornamental sector.

Keywords: market scenario, consumption trends, marketing approaches, high-value
positioning, supply chain transformation, collaborative strategies, transformative
governance, product diversification, social services
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Sustainable cultivation of Cistus ladanifer L. for bioeconomic revitalization in
demographically declining regions

Sanchez-Gorostiaga, A., Mauri, P., Cano Shaw, C., Plaza Ramos, J., and Stefanutti, B.

IMIDRA, Finca El Encin. Autovia A2, Km. 38,2. , 28805 Madrid Alcala de Henares, Spain;
alicia.sanchez.gorostiaga@madrid.org

Rural regions, often characterized by economic dependence on traditional sectors such
as agriculture or livestock farming, face multifaceted challenges related to deficits in
economic diversification, demographic decline, and environmental degradation. The
circular bioeconomy emerges as a pivotal driver for economic diversification in these
regions. By promoting the creation of value-added supply chains, it facilitates the
development of new sectors and economic activities grounded in renewable and
sustainable resources. This transformative approach not only generates local
employment opportunities but also reduces dependence on conventional economic
sectors, thereby strengthening economic resilience in rural areas. In this context, the
sustainable cultivation of Cistus ladanifer L., commonly known as gum rockrose,
represents a strategic cornerstone for enhancing economic resilience in regions
experiencing demographic decline. Despite its association with adverse impacts such as
agroecosystem encroachment, interspecies competition, and the potential for forest fire
propagation, C. ladanifer presents significant prospects for sustainable development by
creating new market niches. Moreover, the sustainable use of gum rockrose promises
diverse ecological benefits for these areas, facilitating the restoration of ecological
integrity and enhancing adaptability to climate change. Forest management practices
and silvicultural interventions linked to gum rockrose harvesting offer opportunities for
restoring multifunctionality in forested landscapes. This harmonization includes activities
such as extensive livestock farming, transhumance, apiculture, ecotourism, and
recreational use of gum rockrose groves. These integrated activities not only have the
potential to stimulate green employment opportunities but also contribute to the
repopulation of these regions.

Keywords: economic diversification, sustainable development, rural areas, gum
rockrose
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Reduction of atmospheric CO: as affected by the type of photosynthesis of green
roof plants

Papafotiou, M., Trigka, M., Liakopoulos, G., Koutsardakis A., Dariveris, P., and
Karagianni, D.

Dept. Floriculture & Landscape Architecture, Agricultural University of Athens, 75, lera
Odos, 118 55 Athens, Greece; mpapaf@aua.gr

Urban green roofs are a sustainable alternative to conventional roofs, which in addition
to aesthetically improving the urban environment and supporting biodiversity, provide
many other ecosystem services, including contributing to the reduction of atmospheric
COs.. Succulents (CAM photosynthesis plants) are internationally the most used species
on green roofs, mainly due to their low water requirements. However, the question arises
whether in xerothermic regions under intense water stress, CAM plants contribute to the
reduction of atmospheric CO2 compared to C, and dry tolerant native Cs plants. Thus, in
the present work the (a) CAM species Sedum sediforme and Mesembryanthemum
cordifolium, (b) C3z Mediterranean species Pallenis maritima and Cistus x purpureus 'Alan
Fradd', and (c) C4 species Atriplex halimus and Muhlenbergia capillaris were grown in a
simulated green roof in a greenhouse, on a 10 cm deep substrate (grape marc compost:
perlite: pumice, 3:3:4, v/v), under regular and sparse irrigation (substrate moisture 17%-
20% and 8%-11% vlv, respectively). Plants were trimmed so that the plant canopy
covered the surface of the culture container and all canopies were maintained at the
same height. CO, measurements were taken in transparent domes above each
container at morning, midday and evening at regular intervals during spring and summer.
At both irrigation frequencies, species with C4 photosynthesis showed slightly higher CO
assimilation during the day compared to those with Cs, while in CAM species, only M.
cordifolium had a positive day-night CO; balance, while S. sediforme appeared to emit a
significant amount of CO2 during the day, which was not compensated by the CO-
absorbed at night. S. sediforme, P. maritima and M. capillaris were the least efficient in
CO, absorption compared to the other species of the same photosynthesis type. Thus,
to ensure the contribution of green roofs to the reduction of CO; in semi-arid climates,
appropriate plant species should be used.

Keywords: CAM plant, Cs plant, C4 plant, carbon sequestration, extensive green roof,
Mediterranean native plant, succulents, urban CO,
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Biodiversity in the gardens of historic homes: social value and new opportunity
for horticulture

Dalla Francesca, M.
Via Roma 30, 35122 Padova Padova, Italy; dfmaria@libero.it

Historic homes, which often include a garden in their complexes, are, regardless of public
or private ownership, common, social assets to be protected, because they are
recognized as significant realities in the identification of our Genius Loci, in the
knowledge and deepening of our history. The Genius Loci is considered important, in the
field of land protection, by many Italian and international "movements”, including
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UNESCO, the Council of Europe and the European institutions, ICOMOS. Traditionally
the garden was conceived as a vegetable garden located in land enclosed by a fence,
mostly attached to a house, where flowers, vegetables and some fruitful plants were
grown more for embellishment and delight than for profit. In the garden men lived in
harmony with Nature, there was no suffering of Nature due to the behavior of humanity.
There was no loss of biodiversity due to incorrect human behavior. Today, life in harmony
with Nature requires adopting a series of behaviors that respect Nature, aimed at
conserving biodiversity to bring animal and plant creatures back into conditions of
EXISTENCE and maintenance. When the garden is present in historic homes, today, in
addition to preserving its historicity, we must pursue the new objective of preserving local
biodiversity. This forces us to find conservative innovation solutions. The resulting
changes make these gardens even more precious as they manage to combine beauty
and well-being by adapting to the changed surrounding conditions and needs of today's
society, adding a socially useful value. The extension of these gardens, both large and
small, can make an important contribution to the conservation of biodiversity and
therefore to the well-being of the planet. One can think of using biodiversity as an income
supplement, marketing the transformed "biodiverse" products. To be able to dialogue in
a collaborative and "productive" way with NATURE, it is necessary to deepen our
knowledge of all the components of the natural environment, of insects, animals and
atmospheric conditions of the territory in which we live to train young people in an
education model to environmental sustainability both from a general and specific point
of view, for realities, such as the gardens of historic homes, which are common goods,
important witnesses of our history. We will examine how, in some Italian and European
historic homes, the challenge of conservative innovation in the historic garden has been
faced and resolved, introducing alongside species considered purely ornamental, others
which traditionally belong to the horticultural sphere and are now finally also considered
for their new and incomparable contribution to the beauty and usefulness of the garden.
The new introductions are carried out following specifications already developed by
experts in the field of biodiversity conservation.

Keywords: Biodiversity, common goods, nature, environmental sustainability,
ornamental horticulture
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Molecular signatures of dedifferentiation and organogenesis decoded through
optimized petunia protoplast culture

Lee, G.J., Nam, D.-H., and Jeon, Y.
Chungnam National University, Daejeon, Korea (Republic of); gjlee@cnu.ac.kr

In this study, details on optimized protocol for Petunia protoplast culture and regeneration
were presented. Among seven digestion enzyme groups, isolation using the VCP
enzyme combination (Viscozyme, Celluclast, Pectinex) resulted in the highest yield of
protoplast cells. Purification with a CPW 25% sucrose solution enhanced cell dynamics.
Following culture media addition, protoplasts underwent division, forming cell masses
and observable colonies after 3—4 weeks. MS salt + 6% myo-inositol + 2% sucrose
supplemented with 2,4-D and 6-BAP proved optimal for inducing colonies. Transferred
colonies to callus induction media yielded small calli within 2 weeks. Selected green calli
were then cultured for shoot induction in MS with zeatin and 3% sucrose, resulting in a
maximum shoot induction efficiency of 77.8%. Regenerated shoots were further cultured
in MS + 3% sucrose to induce root formation successfully. The entire process from
protoplast isolation to plant regeneration was accomplished in less than three months.
Protoplasts exhibited dedifferentiation into callus, supported by the upregulation of
ATXR2, a regulator associated with callus and de novo root organogenesis. Some
pluripotent calli transitioned to shoot organogenesis, evidenced by enhanced ATX4 gene
expression linked to H3K4me3 deposition at shoot identity genes. The study's success
in achieving efficient protoplast regeneration and elucidating key gene expressions
highlights its potential for advancing plant tissue culture techniques and understanding
molecular events governing plant development.

Keywords: dedifferentiation, organogenesis, petunia, protoplast culture, regeneration
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The influence of biostimulants on growth and flowering of European Michaelmas
daisy (Aster amellus L.)

Peterson, P.", Mainla, L.?2, Maante-Kuljus, M.2, Koort, A.2, Karp, K.2, Pldma, P.2, and
Moor, U.2

"Voru 70-8, 50108 Tartu, Estonia; pille.peterson@emu.ee
2Kreutzwaldi 1, Tartu, Estonia

Different trials with ornamental plants show beneficial effects of biostimulants on plant
growth and flowering. Biostimulants can also help to reduce the use of mineral fertilizers
in production of ornamentals. The hypothesis was that reducing the mineral fertilization
and adding biostimulants can improve the growth and flowering of perennials. The aim
of this study was to find out the influence of biostimulants on growth and flowering of
container grown European Michaelmas daisy (Aster amellus L. 'Rudolf Goethe'). The
experiment had four treatments: 1. Reduced mineral fertilization as control; 2. Micro-
algae containing biostimulant (Allgrow®) + reduced mineral fertilization; 3. Seaweed
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Ecklonia maxima extract and mineral NK fertilizer containing biostimulant (Basfoliar®
Aktiv) + reduced mineral fertilization; 4. Amino acid biostimulant (Delfan® Plus) +
reduced mineral fertilization. The Allgrow treatment was watered with 2.5%, Basfoliar
Aktiv and Delfan Plus treatment with 0.2% biostimulant solution. The mineral fertilization
was by watering. The bare root daisy plants were planted in peat-based substrate into
1L plastic containers. In spring, plants were grown in unheated greenhouse and in
summer, in open field conditions. The first watering with biostimulants was three weeks
after planting. All biostimulants significantly increased the plant height and the number
of flowers and flower buds compared to control. European Michaelmas daisies treated
with biostimulants had on average 1.8 to 2.5 times more flowers and flower buds
compared to control plants. The influence of biostimulants on leaf SPAD value was
inconsistent during the experiment.

Keywords: Biostimulants, ornamental plants

S06-P-I-3

Brazil nut organic substrate as a viable alternative for rooting in purple joyweed
(Alternanthera brasiliana) cuttings

Balbino Ferreira, A.", Barbosa Mota, B.", Matos do Nascimento, M., Bosco de Oliveira
Junior, J.", Santos de Lima, M.", Chau Ming, L.2, Litken, H.3, and Trevenzoli Favero,
B.*

"Rodovia BR 364, Km 04 - Distrito Industrial, Rio Branco, Brazil
Rua Dr. José Barbosa de Barros, Botucatu, Brazil

SHjbakkegrd Allé 17, 2630 Taastrup, Denmark

*Hojbakkegrd Allé 9-13, 2630, Taastrup, Denmark; btf@plen.ku.dk

Purple joyweed, Alternanthera brasiliana (L.) Kuntze is a plant belonging to
Amaranthaceae, native to Brazil, and widely used in traditional medicine. In this species,
seed maturation occurs non-uniformly rendering seedling production impractical. Hence,
this work aimed at evaluating rooting of cuttings in five substrates and three
environmental conditions in order to optimize the propagation of joyweed. The substrate
treatments were composed by coconut fiber (CF), decomposed brazil nutshell (BN),
organic compost (OC), commercial substrate (CS) and vermiculite (V). The cultivation
environments (E) were split into intermittent misting (IF-E1), 50% shading nursery (SN-
E2) and greenhouse (G-E3). The survival and rooting of the cuttings were significantly
higher (p <0.05) when BN was associated with G-E3 and CS associated with IF-E1 and
SN-E2 environments, reaching 100+0.02% efficiency, when compared to all other
environment x substrate combination. There was no statistical difference in the
interaction substrate x environment for cutting final height, number of leaves and side
branches. When comparing the environments, the IF-E1 presented the best performance
for the final cutting height (6.8+0.5 cm) and number of leaves (11.8+0.4). For the
parameters fresh root mass, shoot and root dry mass a substrate x environment
statistically significant interaction was found. The shoot fresh weight was best for IF-E1
combined with BN (3.1£02) and OC (3.3+0.1). Moreover, root fresh weight was superior
in the combination IF-E1 x OC, i.e. 0.65+0.1 g, while root dry weight had the highest
average for G-E3 x BN (99114 mg) followed by SN-E2 x OC (8619 mg) and IF-E1 x OC
(59114 mgq). In terms of shoot dry weight, the substrate x factor did not show statistical
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significance, thus OC with 260+20 mg was the best substrate and IF-E1 with 160+20 mg
was the best environment. Chlorophyl a, b and total were separately assessed between
substrates and environments as no interaction between these factors was observed. The
OC showed increased accumulation in all three chlorophyll analysis compared to the
other substrates, while IF-E1 showed higher chlorophyll a and total compared to the
other environments. It can be concluded that associating BN with G-E3 or OC and CS
with IF-E1 provided better cutting survival and rooting for A. brasiliana in terms of final
cutting height, fresh and dry matter accumulation. According to the good performance of
BN, it can be a good substitute in the Amazon region, and consequently be explored as
a by-product source.

Keywords: Cutting, Organic cultivation, Penicillin, Traditional medicine
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Research on the use of pelletized poultry droppings in the growth and
development of Chabaud Feuerkoning carnations grown in an ecological system
at V.R.D.S. Buzau

Manea, V., Toma, D.M., and Burnichi, F.
Mesteacanului Street No. 23, 120024 Buzau Buzau, Romania; burnichi@yahoo.com

Context: The excessive use of synthetic fertilizers has led to the alteration of the
environment and the quality of life. Organic fertilizers, used responsibly, contribute to
sustainable development, support a circular and sustainable economy.

Purpose: The use of pelletized poultry droppings for the purpose of evaluating the growth
and development of Chabaud Feuerkoning carnations grown in an ecological system at
V.R.D.S. Buzau and the valorization of this waste product.

Experiment: 5 experimental variants were placed (V1=control 0g/m?, V2 = 150g/m?, V3
= 300g/m?; V4 = 450g/m2; V5 = 600 g/m?), during the agricultural years 2021 and 2022,
monitoring different biometric parameters.

Results: In the agricultural year 2022, observations were made on the flowers throughout
the vegetation cycle. Their life cycle. Following the research, it was found that the
experimental variant V3 had the most flowers, followed closely by the flowers of the
plants studied in the V4 variant, compared to the control variant V1.

Following the research carried out within V.R.D.S. Buzau regarding the testing of the
pelletized poultr droppings administered to the Chabaud Feuerkoning carnation culture
in the 2 years of study, 2021-2022, a constant positive effect was found regarding the
height development of the plants from the experimental variant V4, followed by the
variant V5.

Another parameter monitored in the testing of the pelletized poultry manure administered
to the Chabaud Feuerkoning carnation culture was the number of flowers/plant. After
many observations, it was found that in the year 2021 the plants under study in the
experimental variant V4 had the highest number of flowers/plant compared to the plants
in the control V1 variant. During the second year of the study, the results were
maintained, the plants studied in the experimental variant V4 recorded an increased
number of flowers/plant, at the opposite pole being the plants from the experimental
variant V2.
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Keywords: fertilization, Chabaud carnations, pelletized poultry droppings, ecological
system
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The best substrate for the accelerated propagation of Thuja occidentalis
“Pyramidalis” saplings

Mayrapetyan, K., Karapetyan, A., Ghahramanyan, A., Yeghiazaryan, A., Eloyan, S. and
Hakobjanyan, A.

Noragyugh 108, Yerevan, Armenia; mayrapetyan12@gmail.com

Thuja occidentalis “Pyramidalis” is a well-evaluated ornamental tree that decorates many
streets of the cities. Its saplings demand is very high. This study evaluated hydroponic
substrates red and black volcanic slags to find the best one for the thuja’s saplings
growth. These substrates are porous with a high level of aeration, which is good for plant
root growth. Porous structure allows the accumulation of nutrient solution allowing plants
to have access to nutrition and water between irrigations. EBB&FLOW hydroponic
system was used for the study, which allows the saving of water due to its circulation.
The study was done in Ararat Valley, with dry and hot climate conditions, with less
precipitation. The studied plants were 1 year old. According to our biometrical
measurements, during a vegetation period (April to September) plants’ height increased
2.8 times (from 13.6 cm to 38 cm) in red slag and 2.3 times (from 10.6 cm to 24.6 cm) in
black slag. The growth rate of plants in black slag increased that in red slag during May-
June showing the highest rate in June (5.7 cm), while from July to September it was
higher in red slag: the highest rate was recorded in July in red slag — 6.2 cm. Trunk
diameter increase was similar in both substrates during the vegetation period (2.5 times
in black slag and 2.4 times in red slag). Foliage diameter increases 1.7 times in the red
slag and 1.4 times in the black slag during vegetation. All these allow suggesting both
substrates as good substrates for the Thuja pyramidalis saplings’ growth, but the best
one is red slag as the plants there grow quickly and form rich foliage providing an
attractive for sale appearance. Hydroponic accelerated propagation of the tree-shrub
saplings may be one of the best choices to receive enough saplings for further use in
cities’ green construction.

The work was supported by the Science Committee of RA, in the frames of the research
project 21T-4D262.

Keywords: Red and black volcanic slags, EBB&FLOW, soilless culture, planting
material
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The effect of saline water on the growth and water relations in Salvia officinalis
plants

Alvarez, S.', Ortufio, M.F.2, Barion, S.2, and Sanchez-Blanco, M.J.?
'Carretera de burgos km 119, 47071 Valladolid, Spain; alvmarsa@itacyl.es

2Apdo correos 164, Murcia, Spain
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Salvia officinalis is a shrub widely used since ancient times as an aromatic and medicinal
plant and currently it is one of the commonly used as an ornamental plant for gardening
and landscaping. However, due to the scarcity of water, to ensure the irrigation of garden
surfaces, it is sometimes necessary to use alternative water resources, generally with
greater salinity. Knowing the response of this species to different levels of salt stress is
interesting for its usefulness as an ornamental plant. S. officinalis plants (common name
“sage”) growing in nursery conditions were subjected to three irrigation treatments: a
control irrigated with good quality water (C; 0.3 dS m™'), and two saline treatments:
moderate saline irrigation (MS; 4.0 dS m™") and severe saline irrigation (SS; 7 dS m™).
All plants were irrigated daily at field water capacity from June to October 2020. Height
was measured periodically and dry weight and leaf area were determined at the end of
the experiment. The plant water status was measured, as well as the volumetric humidity
of the substrate and daily consumption, using scales. At the end of the experiment, the
presence of salts in the medium reduced the height and biomass in the different parts of
the plant. Water consumption was reduced from the beginning of the experiment in the
MS and SS plants with respect to the C plants, despite having similar water levels in the
substrate. Both saline irrigation treatments produced a reduction in stomatal
conductance, suggesting an efficient stomatal control in this species. This reduction was
more pronounced in the SS plants, decreasing the rate of net photosynthesis and these
plants also presented the lowest values of relative water content and leaf water potential.

Keywords: Biomass, evapotranspiration, salinity, gas exchange

S06-P-1-7
Research regarding saffron culture in Romania
Teodorescu, E.

Mesteacanului Street, no 23, 120024 Buzau Buzau, Romania;
teodorescu.eliza@gmail.com

Saffron (Crocus sativus) is one of the most appreciated and expensive spices. In
Romania, the establishment of a saffron culture is made exclusively through corm
(vegetable material). It is cultivated on small areas with long autumn. From the
horticultural point of view, this culture is interesting as well for the stigma yield and for
corm production. There was followed the interaction between the planting depth and
corm weight during two years of culture: 2021 — 2022 and 2022 — 2023. There was
chosen flowerpots planting because the quantity of vegetable material was limited and
also because it permitted to make precisely measurements, without losing small corms.
This method excluded loss caused by different pathogens (soil infection or pest — fen
cricket, mice, mole etc.). Vegetable material (corms) has been planted at different depth:
5, 15 and 25 cm. The weight of corms used for planting was different in 2021 (2— 3 g; 3.1
—4 gand =4 g) from 2022 (6.1 -9 g; 9.1 — 12 g and 12.1 — 20 g). In 2022 the mean
number of flowers/plant varied between 0.33 (V3) and 2.16 (V1).

Keywords: Corm, Crocus sativus, planting depth, flowers
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Effect of temperature on seed germination of five local endemic species of Crete
(Greece)

Pipinis, E.", Tsoktouridis, G.2, Krigas, N.2, Hatzilazarou, S.3, Peroni, C.%, Nikolaou, 1.3,
Koubi, V.3, and Kostas, S.2

"Laboratory of Silviculture, School of Forestry Natural Environment, Aristotle University,
54124 Thessaloniki, Greece

2Institute of Plant Breeding, and Genetic Resources, Hellenic Agricultural Organization
Demeter, 57001 Thermi, Greece; gtsok1@yahoo.co.uk (co-author)

SLaboratory of Floriculture, School of Agriculture, Aristotle University, 54124
Thessaloniki, Greece; skostas@agro.auth.gr

The present study investigated the effect of incubation temperature on the seed
germination under controlled laboratory conditions with aim to develop species-specific
germination protocols for five local endemic plants of Crete (Greece): Asperula idaea
Halacsy and Asperula rigida Sm. (Critically Endangered and Vulnerable, respectively,
Rubiaceae), Centaurea idaea Boiss. & Heldr. (Endangered, Astraceae), Erysimum
raulinii Boiss. (Endangered, Brassicaceae), and Lomelosia albocincta (Greuter) Greuter
& Burdet (Endangered, Dipsacaceae). Using temperature-controlled growth chambers,
the species-specific germination responses of the taxa at four constant temperatures of
10, 15, 20, and 25°C were evaluated. According to the results, the seed germination of
all species studied herein was affected by incubation temperature. In four of these taxa,
the highest germination percentages were observed at low temperatures. Specifically,
the seeds of A. idaea, A. rigida and C. idaea showed highest germination percentages
at 10 and 15°C (71.67% at 10°C and 66.67% at 15°C for A. idaea, 93.34% at 10°C and
90.00% at 15°C for A. rigida, 81.67% at 10°C and 75.00% at 15°C for C. idaea,
respectively), whereas the highest germination percentage (28.33%) of L. albocincta was
observed at 15°C. High incubation temperatures (20 and 25°C) resulted in a significant
decrease in germination percentages, and specifically, none of the A. idaea, A. rigida
and L. albocincta seeds germinated at 25°C. The incubated seeds of E. raulinii at 20°C
exhibited higher germination percentage (36.67%) compared to those at 10 and 25°C
(21.67 and 18.33%, respectively). The knowledge of species-specific seed germination
requirements is expected to support their effective in situ conservation by propagating
target genotypes ex situ for re-introduction purposes as well as may allow their
sustainable exploitation as new native plants of ornamental value.

Keywords: biodiversity, incubation temperature, seed germination, native ornamental
plants
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Effect of sowing date and seeds’ treatment on seedling emergence of Nandina
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Nandina domestica Thunb. is a popular ornamental evergreen shrub which is native to
China. Although the propagation from seeds is the most common and the cheapest
method used in nurseries, a major obstacle in the sexual propagation of N. domestica is
seed dormancy. The present study investigated the effect of outdoor sowing time and
seed treatment on dormancy release and seed germination. The seeds were sown in
winter, early and late spring. Specifically, the first sowing date (January 28) was
immediately after seed collection and cleaning. At the same period, seeds were
subjected to cold and warm moist stratification while other seeds were dry-stored at low
(5°C) and high (22°C) temperatures. The stratified and dry-stored seeds were sown after
two and four months (March 25 and May 20, respectively). Seedling emergence occurred
in the following September, except for four-month warm stratified seeds which were sown
on late spring and seedling emergence occurred two weeks after their sowing. Seeds
subjected to a two-month period of cold or warm stratification and sown in early spring
germinated at higher percentages (88% and 85%, respectively) than seeds sown in
winter (75%). However, the increase in cold and warm stratification period from two to
four months and sowing in late spring resulted in a significant decrease of total
percentages of seedling emergence. In contrast, the increase in the period of dry seed
storage regardless the temperature from two to four months resulted in maximum
percentages of seedling emergence (90% for seeds dry-stored at 22°C and 92% for
seeds dry-stored at 5°C). The exposure of N. domestica seeds to high summer
temperatures was necessary for dormancy breaking and subsequent germination. The
results provided by the present study are of practical interest for the nursery industry, as
they can be applied to improve the sexual propagation of this important ornamental
species.

Keywords: cold stratification, dormancy, dry storage, germination, ornamental plant,
seedling emergence
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Influence of bulb planting date and climatic factors on flowering and yielding of
early, mid-early and late tulip cultivars in the continental climate zone of eastern
Poland

Marcinek, B.

University of Life Science in Lublin, Gleboka 28 street, 20-612 Lublin, Poland;
barbara.marcinek@up.lublin.pl

Tulips are the most economically important bulbous plant species. They are grown in
home gardens and urban green areas. In the cut flowers production, they are currently
in the second position after roses, with the sales peak between Valentine's Day and
Easter. Over the last quarter of the century, the pattern of climatic conditions has changed
dramatically. There is an increasing global warming, reflected in shorter and milder
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winters, a short soil freezing period, an earlier spring, and longer autumn. These factors
can significantly affect flowering and yielding of tulips in field cultivation. Tulip cultivars
from groups with different flowering dates were used for the study. The early ones, from
the Kaufmann Group: 'Fashion' and 'Giuseppe Verdi', and the botanical species Tulipa
turcestanica, the medium-early Darwin Hybrids: 'Parade' and 'Van Eijk', and single and
full late: 'Candy Club' and 'Carnaval de Nice'. The experiment was conducted in 4
growing seasons. The bulbs were planted on on the 1st October, 15th and 30th October,
and 15th November in Haplic Luvisol type soil. The planting dates did not influence the
flowering time in spring. For all cultivars tested, delay in the planting of bulbs till the end
of October and especially till mid-November, had reduced the length of inflorescence
stems, the number and weight of commercial and first-choice bulbs. Early tulips yielded
best when planted in mid-October. Darwin hybrids showed the highest tolerance to
planting date. Delay of planting till the end of October did not reduce the yield of progeny
bulbs. The late cultivars yielded best when planted at the earliest date, early October,
and delay in planting reduced the number of first-choice progeny bulbs and significantly
reduced the weight of progeny bulbs produced. The dry matter content of the bulbs and
the sugar extract content of the juice squeezed from the bulbs depended mainly on the
pattern of climatic factors during the growing season. The lowest dry matter content was
found in tulip progeny bulbs planted in mid-November.

Keywords: Tulip, bulbous plant, planting date, flowering date, bulb yield, climate change,
dry matter content, sugar content
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The genus Aconitum is one of the largest genera in the family Ranunculaceae, containing
300-400 species. These herbaceous perennial plants are distributed mainly in the
temperate zone of the Northern Hemisphere. The aconites are known as ornamental
plants thanks to the symbolic feature due to a rounded helmet-shaped sepal called
'galea’. These plants are also used for medicinal purposes thanks to the presence of
alkaloid components such as aconitine in their plant tissues. Notwithstanding the
importance of aconites, studies on breeding and propagation are still limited. This study
was carried out to investigate the seed dormancy of Aconitum barbatum var. hispidum
(DC.) Ser. Seeds were collected in October-November. The embryo length to seed length
(E:S) ratio measurements and the basic germination tests were evaluated as soon as
the seeds were collected. E:S ratio showed that all seeds have an undeveloped embryo,
and no seed germination was observed in our tests. We concluded that seeds of A.
barbatum have a morphological-physiological dormancy. The cold stratification was
carried out for 12 weeks, and the size of the embryo was measured at 2, 4, 8, and 12
weeks. The cotyledon of A. barbatum seeds was observed after 8 weeks, and the seeds
were immediately transferred to the growth chamber for further seedling development.
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The E:S ratio of A. barbatum seeds was 0.71; the final germination rate was 78.57% +
4.76% at 15/10 °C and 66.67% * 22.5% at 25/15 °C, respectively.

*This work was supported by National Research Foundation of Korea Grant funded by
the Korean Government (NRF-2019R 111A2A01062559)

Keywords: seed dormancy type, dormancy breaking, germination
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Styphnolobium japonicum (L.) Schott, commonly known as Chinese scholar tree or
Sophora tree, is a deciduous tree species belonging to the Fabaceae family. S.
japonicum has been utilized in traditional medicine. Different parts of the tree, such as
flowers, fruits, leaves, and roots, have been employed for their potential medicinal
properties. Extracts and compounds derived from S. japonicum have shown promising
antioxidant, anti-inflammatory, and antimicrobial effects in various studies. Seed pre-
treatment was carried out by flesh removal treatment or non-treatment, water soaking
for 48 hours treatment or non-treatment. The experiment was performed by control (non
treatment), flesh removal and water soaking[Oh], flesh removal and water soaking[24h].
Regarding early growth, the height of the seedlings was the highest in the flesh removal
and water soaking for 24 hours treatment (164.0 mm). However, there was no significant
difference in root collar diameter among the different seed pre-treatments. In terms of
root morphological traits, both flesh removal and water soaking for 0 hours and flesh
removal and water soaking for 24 hours treatments showed higher growth than the
control in terms of total root length, root project area, root surface area, and root volume.
However, these treatments also resulted in a lower root average diameter, likely due to
the development of fine roots in the flesh removal treatment. Furthermore, the flesh
weights and dry weights of leaf, shoot, root, and total were higher in the flesh removal
and water soaking for 0 hours and flesh removal and water soaking for 24 hours
treatments compared to the control group. In conclusion, to enhance the germination
rate and early growth of S. japonicum, it is recommended to implement flesh removal
and water-soaking treatment. This approach is expected to facilitate the production of
high-quality S. japonicum seedlings.

Keywords: Seedling, Styphnolobium, seed
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The effect of LED lighting in optimizing the flowering and growth of Gladiolus sp
Gundogdu, G.

32




Bursa  Uludag  Universitesi  Ziraat  Fakiiltesi, 16600  Bursa, Turkey;
gamzegundogdu@uludag.edu.tr

The experiment was carried out in 2023 at the Cold Storage Research and Application
Unit and Undercover Research and Application Unit of Bursa Uludag University Faculty
of Agriculture, Department of Horticulture. The study aimed to determine the effects of
LED lighting on the flowering and growth of Gladiolus sp. For this purpose, 3 different
LED wavelengths (blue 100%, red 100%, yellow 100%) and 3 different supplementary
lighting times (2, 4, and 6 hours) were used for 2 different gladiolus varieties “Peter pears”
and “Pink lady”. The corms, obtained from ‘Asya lale’ company, were used as starting
plant material. To assess the best treatment, the following parameters were taken into
account: sprouting rate (%), plant height (cm), spike length (cm), number of pods (pcs),
flower stalk length (cm), flower stalk thickness (mm), number of leaves (pcs), branch
weight (g), tuber weight (g), and tuber diameter (mm). The best results in plant height
and branch weight for the “Pink lady” cultivar were obtained at 4 hours of additional
illumination in blue treatment, while an enhanced number of leaves was observed with 4
hours of additional lighting time of red or yellow LED light. The best results in spike
length, flower stalk thickness, and tuber diameter of the “Peter pears” variety were
obtained with yellow LED treatment and 4 hours of additional lighting time. For this
variety, the blue LED lighting for 4 hours enhanced the flower stalk length. We concluded
that 4 hours of LED lighting had a positive effect on the flowering and growth of Gladiolus
varieties, but Gladiolus varieties could react differently to the color LED lighting. Further
research is needed to investigate the effects of LED wavelengths on Gladiolus cultivars.

Keywords: LED lighting, Gladiolus, flowering, growth
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Effect of cutting origin, season of collection and auxin treatment on rooting of
shoot-tip cuttings of Salvia tomentosa
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Salvia tomentosa Mill. is a perennial sage of the maquia vegetation, strongly aromatic,
with medicinal and ornamental value. An effective protocol for vegetative propagation of
the species will facilitate its wider utilization in commercial floriculture and pharmaceutical
industry. In the present work, the propagation of the species by stem cuttings was
studied, examining the effect of the origin of the cuttings and the season of their
collection, as well as various indole-3-butyric acid (IBA) treatments on rooting. Shoot tip
cuttings, about 10-12 cm long, were collected either from mother plants of S. tomentosa
growing in a greenhouse or from wild plants growing on the island of Thassos (N.
Greece). The collections were done in November 2020, February, May and August 2021,
indicative of the four seasons of the year. The cuttings were treated either with Rhizopon
(0.5% w/w IBA) dusting powder or by immersing their base for 1 min in an IBA solution
(50% ethanol) of concentration 0 (control), 500, 1500, 3000, 4500 or 6000 mg L™". Then,
they were placed for rooting in a 1:1 (v/v) peat-perlite substrate, in the mist, for 2 weeks
and remained on the greenhouse bench in a semi-shaded position for another 4 weeks.
During the seventh week of each rooting experiment, a destructive experiment was
performed on the rooted cuttings. The cuttings of both origins rooted equally efficiently,
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at rates higher than 75%, especially in autumn and spring, when rates exceeded 90%.
IBA treatment had no significant effect on the rooting rate of cuttings derived from wild
plants, except in winter, when the use of Rhizopon induced the best response. In cuttings
derived from greenhouse plants, rooting was indifferent to the IBA treatment only in
spring, while in all other seasons the treatment with Rhizopon or immersion in an IBA
solution at a concentration less than or equal to 3000 mg L', depending on the season,
induced higher rooting rates. Regarding the fresh and dry weight of the above-ground
and underground part of the rooted cutting, higher values were observed in cuttings
derived from native plants compared to those from greenhouse plants in the respective
seasons. In general, all treatments with rooting hormone induced higher above-ground
and underground weights compared to the control, except the autumn cuttings from wild
plants and cuttings from greenhouse plants that were not affected by treatment. In
conclusion, S. tomentosa cuttings of both wild and greenhouse origin are amenable to
rooting throughout the year, most effectively in autumn and spring. Treating the cuttings
with Rhizopon dusting powder or immersing their base for 1 min in a solution of 500-
3000 mg L' IBA, depending on the season, is recommended to achieve higher rooting
rates and robustness.

Project: SALVIA-BREED-GR. This research has been co-financed by the European
Regional Development Fund of the European Union and Greek national funds through
the Operational Program Competitiveness, Entrepreneurship and Innovation, under the
call RESEARCH — CREATE — INNOVATE (project code: T1EDK-04923).

Keywords: indole-3-butyric acid (IBA), native plant, sage, stem cutting, vegetative
propagation
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System of vegetative multiplication of Helichrysum sp. plants with valuable
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Helichrysum sp. (Fam. Asteraceae), are known for their potential in the treatment of gall
bladder diseases, skin and liver disorders, and in aromatherapy. Some species are
endangered in several European countries. Currently, the market demand for
Helichrysum italicum is increasing, especially for its valuable essential oils; however,
seed quality and crop growth are variable. Thus, the objective of this work was to develop
an efficient propagation method under controlled culture conditions. For the plants to be
marketable, a sustainable production system is needed to ensure a constant supply of
good quality material. Among the various methods of vegetative propagation,
propagation by stem cuttings is one of the most viable techniques that allow the
multiplication of genotypes of interest to achieve crop uniformity. Therefore, production
of H. italicum by seedling production was evaluated. Growth and vegetative development
parameters were monitored at the level of the cuttings, such as the average number of
shoots, the average height of the shoots, the length, and the number of roots. The results
showed that the best conditions on rooting yield (between 80% to 90%) and root growth

34




for the rapid production of H. italicum seedlings were through the use of biostimulator
Radistim-2 (powder formula), intended for lignified and semi-lignified cuttings. The
obtained results can contribute to the expansion of the cultivation of H. italicum in
Romania for use as a medicinal plant or in the food industry.

Keywords: cuttings, culture conditions, Helichrysum italicum, vegetative propagation
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Effects of varietal differences and cutting lengths on the rooting abilities and
growth performances of Bougainvillea var. 35riticus35, glabra white, and
spectabilis, plants
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Bougainvillea spp. has a high aesthetic value and has been shown to have a great impact
on the ornamental industry. Its vegetative propagation is carried out by cuttings although
this ornamental plant is difficult to root. Our experiments at the Federal University of
Agriculture, Abeokuta Nigeria, were carried out to determine the effect of the growth
regulator IBA (Indole-butyric acid) on rooting efficiency from cuttings of different cultivars.
The experiments were set according to a completely randomized design and were
replicated three times. We found that the stem-cutting length influenced the further
development of plants during the rooting process. The cvs B. glabra 35riticus35 and B.
glabra white produced the highest number of leaves and the highest plants when stem
cuttings of 15 cm were used. The cv. B. spectabilis reached the highest development
(number of leaves and plant height) when stem cuttings of 5 cm were used. We
concluded that the interaction cutting length x cultivar was significant (p < 0.05),
indicating that different cvs could respond differently to the same growth regulator
treatment during the rooting process.

Keywords: Bougainvillea spp., genotype response, cutting length, rooting efficiency,
growth performance
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LED lights have been used in commercial in vitro propagation Labs for various plant
species as an alternative solution to conventional lighting systems (fluorescent lamps).
The aim of this study was to evaluate the influence of blue, red, and white LED lights
compared to fluorescent lamps on in vitro shoot growth of Gardenia jasminoides
‘Grandiflora’ cultures. Shoot tips (1.0-1.5 cm long) were isolated from in vitro plant
cultures and transferred to MS (Murashige and Skoog, 1962) medium, supplemented
with 20 g L' sucrose and 2 mg L' BAP and solidified with 7 g L' agar. After a six-week
period of culture, the shoots grown under fluorescent and blue LED light performed at
best with 3.9 and 4.0 new shoots per explant, respectively, and shoot height of more than
4.8 cm. For the evaluation of shoot growth, the photosynthetic rate (using Lci ADC Gas
Analyzer with a specific chamber), the chlorophyll fluorescence parameter (Fv/Fm), and
the chlorophyll (chlorophyll content index, CCl) were measured. In the case of the
photosynthetic rate, the fluorescent and blue LED light (6.57 and 6.31 ymol-m2-s™,
respectively) showed significantly higher rates compared to white and red LED light (4.18
and 3.75 ymol-m?2-s™, respectively). Similar results were observed for the chlorophyll
fluorescence (Fv/Fm), where the fluorescent and blue LED light (0.729 and 0.741,
respectively) generated higher rates compared to white and red LED light (0.664 and
0.675, respectively). However, for the chlorophyll (CCl), no significant differences were
found among the four light treatments. The results showed that blue LED light has the
same effect on new shoot formation as fluorescent light and therefore could be used
cost-efficiently for gardenia in vitro culture.

This work was financed by the “Research-Create-Innovate” of EPANEK, NSRF 2014-
2020, with co-financing from Greece and the European Union, Project code T2EDK-
03816.

Keywords: Tissue culture, shoot multiplication, photosynthetic rate, chlorophyll
fluorescence, chlorophyll
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In vitro response of alginate-encapsulated shoot explants of Cistus 36riticus after
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Cistus creticusis an evergreen small shrub, heat-tolerant, native to the Mediterranean
region, which has interesting medicinal and ornamental properties. It blooms in late
spring to early summer with many large single purple flowers, has low water
requirements, and is increasingly used for landscaping. For the first time, the present
study aims to investigate the creation of artificial seeds (synthetic seeds or synseeds)
from in vitro derived shoot explants, and the preservation at 4°C for a period of up to 6
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months to face further in vitro propagation. In this way the cost of in vitro subculturing is
reduced; in addition, the in vitro plant material can be easily handled during
transportation. Prior to encapsulation, explants from in vitro subcultures (shoot tips, 1%
and 2" node) were tested for their spouting response in a solid MS nutrient medium
enriched with 1 uM of BAP. Subsequently, combinations of sodium alginate (2.5%) with
calcium chloride (50, 100, and 200 mM) were prepared for the encapsulation of the shoot
tip explants and the formation of artificial seeds, which were then stored in a refrigerator
at 4oC for 0, 1, 2, 3 or 6 months. 30 artificial seeds were used in each treatment and for
each storage period. The best combination for the artificial seed capsule formation was
2.5% sodium alginate and 100 mM calcium chloride. This combination resulted in a
response rate (germination) in vitro of 46.7% and 13.3% after 3 and 6 months of cold
storage, respectively.

This work was financed by the “Research-Create-Innovate” of EPANEK, NSRF 2014-
2020, with co-financing from Greece and the European Union, Project code T1EDK-
03919.

Keywords: Tissue culture, artificial seeds, synthetic seeds, synseeds, explant type,
germination
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or salicylic acid
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Kosteletzkya pentacarpos (L.) Ledeb. (Malvaceae) can be found in the eastern North
America, along the Mediterranean coastlines of southern Europe and on the shores of
Black and Caspian Seas. Its populations in Eurasia are threatened by human activities
i.e agricultural and urban development; it is considered as a rare plant in Spain and a
critically endangered species in Italy. The species is included as protected in the Habitats
Directive of the Council of the European Community. It is a perennial plant of 1.5 m
height, flowering in the summer, being a potential candidate for phytoremediation in the
polluted saline soils. In the present study the effect of acetylsalicylic (ASA) and salicylic
(SA) acid on in vitro propagation was studied. Nodal explants were excised from in vitro
grown seedlings and cultured on solid (8 g L™ agar), Murashige and Skoog media (MS),
containing 30 g L™ sucrose, supplemented with ASA or SA at 0 (control), 0.01, 0.05, 0.1
and 0.5 mg L. Analysis of pigments, i.e a, b, total chlorophyll, and carotenoids was
performed. For the extraction of the pigments, 0.5 g of in vitro grown micro-shoots were
homogenized in 80% acetone, in the dark and analyzed spectrophotometrically. Shooting
percentage was 92%-100% on control media or media supplemented with 0.01 and 0.05
mg L-1 SA or SA. 1 shoot/explant was formed on control media or media containing 0.01
and 0.1 mg L' ASA or SA. The shoot-length, on control media or media supplemented
with 0.01 mg L™" ASA or SA, was in the range from 3.8-4.8 cm with no difference. Still,
spontaneous rooting of explants was observed on all the tested media: the rooting
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percentage was 90%-92% on control media and media containing 0.01 mg L' ASA or
SA as well. However rooting percentage reduced gradually with increasing concentration
of ASA and SA. Regarding the chlorophyll and carotenoid content of media
supplemented with 0.01 mg L' ASA or SA, there was no difference with the control
media. Further research could be focused regarding the effect of salicylic and
acetylsalicylic acid in NaCl-containing media.

Keywords: Spontaneous rooting, chlorophyll content, micropropagation, plant-tissue
culture, salt-tolerant plant

S06-P-111-1

In vitro response of Cerastium candidissimum nodal explants to three types of
cytokinins with and without NAA

Bertsouklis, K., and Tsopela, S.

lera Odos 75, 11855 Athens, Greece; kber@aua.qgr"kber@aua.qr

The application of tissue culture in Cerastium candidissimum, a Greek endemic plant,
with unique ornamental value, facing nowadays the need for conservation awareness,
would be valuable for commercial and conservation purposes. Subsequent to a previous
research project on in vitro propagation of three populations of C. candidissimum, the
present, comparative study aims to explore further the effect of three different cytokinin
hormones, i.e., zeatin (ZEA), kinetin (KIN) and 2-isopentenyl adenine (2iP), with and
without naphthaleneacetic acid (NAA) on the species’ potential in vitro multiplication.
Nodal explants excised from in vitro grown seedlings, were cultured on solid (8 g L™
agar), Murashige and Skoog (MS) media, all enriched with 30 g L™" sucrose, without
hormone (Hf), or supplemented with either ZEA or KIN or 2iP at 0.5 mg L™" (each with
and without 0.1 mg L' NAA). A completely randomized, two-factorial design was used,
i.e., population [mount Parnassos (PS), mt Parnitha (PR), mt Hymettus (HM)] x medium
[Hf, 0.5/0 and 0.5/0.1 ZEA/NAA, KIN/NAA, or 2iP/NAA (mg L")]. Both population and
medium had significant effect on total shoot number and node number, while no effect
was observed on shooting percentage: 87.5%-100% of all three populations produced
shoots, explants originating in Mount Parnassos (PS) producing the highest shoot
number (2.7) as well as the highest number of nodes (3.4) in all media investigated.
Regarding all populations, in NAA-free media supplemented with 0.5 mg L™ ZEA, it was
induced both the highest mean total (3.1) and high shoot number production (1.6). The
two main factors had a significant interaction on the shoot length, and it was registered
that the longest shoots (5.3 cm) were produced in Hf media or media containing 0.5
KIN/0.1 NAA (4.2 cm) by explants coming from the PR population. Still, spontaneous
rooting of explants in all media and of all origin was observed. Rooted plantlets were
successfully acclimatized (90%-100%) in peat: perlite 1:1 (v/v) and the final survival
percentage was 100%, 30 days after accomplishing acclimatization.

Keywords: Auxin, kinetin, Greek endemic plant, tissue culture, zeatin, 2iP
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Limbarda crithmoides (L.) Dumort. (family Asteraceae), is a halophytic shrub with
glabrous, fleshy, green leaves and yellow flower heads, growing naturally on the coasts
of Greece (excluding North Central Greece, the North Aegean Islands, and Cyclades). It
is an ornamental plant, edible and with medicinal properties. The in vitro propagation
could boost its use and enable the protection and restoring the habitats of threatened
local coastal wetlands. Pot-grown plants cultivated from stem cuttings gathered from
Missolonghi (Greece) served as mother plants for the experiment. Nodal explants were
excised from apical parts of actively grown stems and sterilized by a quick dip (10 sec)
in 90% v/v ethanol followed by a treatment of NaOCI (4.6% available chlorine) and finally
rinsed with sterile, distilled water three times. Explants were transferred to gelled (8 g L
" agar) Murashige and Skoog (MS) medium or Rugini Olive (OM) medium supplemented
with 0.5 mg L' 6-benzyladenine (BA) or with no growth regulators (Hf). After the first
subculture on the same media, the developed shoots were cultured on MS and OM
containing or not 0.5 mg L™ kinetin (KIN) followed by a subculture on OM with no
hormone (Hf) or with 0.2, or 0.5 mg L' BA, with or without 0.01 mg L' 1-
naphthaleneacetic acid (NAA). Finally, taking into consideration the growing habitat of
this species, shoots were cultured on hormone-free (Hf) OM media, containing 0, 5, 15,
25, or 50 mg L' NaCl. The initial reactivity to the in vitro culture was very high (80.0%-
95.2%) in all the tested media and the shoot length was enhanced (3.5-4.1 cm). when
OM was used. During the second subculture, shoots spontaneously rooted (85%-100%)
both on media with KIN and on media lacking growth regulators. Shoots grew well
(100%) on all the media supplemented with NaCl, except when OM Hf with 50 mg L
NaCl was used (50%). Spontaneous root formation was not observed on OM Hf with 50
mg L™ NaCl and was only 10.5% on OM Hf with 25 mg L' NaCl, while the remaining
NaCl treatments showed 100% root formation.

Keywords: micropropagation, spontaneous root formation, ornamental, halophytes,
salinity
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Hypericum taygeteum Hypericaceae is an endangered small aromatic and
pharmaceutical perennial herb of Peloponnese (Greece). It is endemic to three restricted
and small areas in southern Peloponnese (mountains Taygetos, Parnonas, and
Xerovouni) and it typically grows in dry habitats at crevices of shaded limestone rocks.
The present study was focused on micropropagation of this species. Nodal shoots were
collected from native adult plants at Lagada gorge of Taygetus mountain and used as an
explant source. After surface sterilization, the explants were inoculated on half or full-
strength MS substrates containing either 1.5% or 3% sucrose. Petri dishes were used
as vessel cultures covered with commercial semipermeable membranes or parafiim. The
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higher rate of proliferation was achieved when explants from the middle and the lower
part of the mother plant were chosen as explants and cultured on half strength MS
substrates containing 1.5% sucrose. Seasonal variations in the establishment of
explants were observed; explants collected in May provided the highest multiplication
rate compared to explants collected in June, August, and October. Higher proliferation
rates, and simultaneous rooting of microshoots, were achieved when the explants in the
proliferation stage remained on the substrates for a period longer than 60 days. Covering
the Petri dishes with a semi-permeable membrane increased the proliferation rate and
the survival percentage during the acclimatization stage. The plantlets transplanted in
the soil showed normal growth without any morphological variation.

Keywords: endemism, conservation, biotechnology, micropropagation, proliferation
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Hakonechloa macrais an ornamental perennial grass often used in green areas due to
its unique, cascading shape. Typically, it is propagated vegetatively through division.
Propagation of the species through micropropagation would allow to obtain higher
propagation rate. The purpose of the study was to develop an in vitro protocol for the
species. The explants were shoot fragments with nodes and underground buds, which
were disinfected and placed in MS media with addition of KIN, BA or 2iP 3 mg L' and
IBA or IAA 0.3 mg L. The regeneration was observed only in presence of BA and IBA
(14.28%). The obtained regenerants were placed in the MS media supplemented with
KIN, BA or 2iP in concentrations 1-5 mg L. It was noted that the number of progeny tufts
were similar in presence of KIN or BA, with the highest number on BA 5 mg L™ (43
pcs./explant), while 2iP decreased the number of progeny tufts produced. The
multiplication of tufts in presence of BA or KIN 1-5 mg L' alone or in combination with
IBA or IAA 0.05-0.5 mg L' was also studied. The addition of BA with IBA to the media
had an advantageous influence on production of progeny tufts. In order to initiate rooting
of the obtained regenerants, they were placed in the MS media supplemented with 1AA,
IBA, NAA or BNOA in concentrations of 0-5 mg L™". It was proved that IAA5 mg L™, IBA
0.5-1 mg L' and BNOA in all concentrations used allowed to obtain higher number of
roots, with the maximum in presence of BNOA 0.5 mg L.

Keywords: tissue culture, PGRs, cytokinins, auxins, rooting, in vitro
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Boxwood species are often used in landscape compositions due their high ecological
plasticity. The challenge of the last years of the buxus culture was the increasingly strong
attack of pests. One of the pests that have caused serious damage to boxwood
landscapes and nurseries is the boxwood leafminer (Monarthropalpus buxi Ribsaamen).
Upon emergence, the larvae of this monophagous pest are miners and feed on the
parenchyma of the leaves causing the formation of discolored vesicles on their surface.
The aim of this study was to monitor the evolution and ecology of Monarthropalpus buxi
according to the local biotope and testing two insecticides in order to control the pest in
North-Eastern part of Romania. Adults were collected by using colored optical panels
(yellow, blue and white). The life cycle of boxwood leafminer was described in relation to
GDD. The appearance of the first adults in 2022 was recorded at an accumulation of
196.2 GDD on 09th May, and the appearance of adults began at an accumulation of
191.7 GDD on 02nd May in 2023. The maximum of flight curve has been registered on
17th May (2022) and on 13th May (2023) with an accumulation of 262.7 GDD,
respectively 246.3 GDD next year. Last appearance of adults was observed on 28th
May (2022) and 25 Mayth (2023). The larval stages in 2022 developed at accumulations
between 675.7 - 1298.3 GDD and in the following year the larvae developed between
670.4 - 1317.1 GDD. Statistical methods were used to interpret the obtained results.

Keywords: Buxus, boxwood leafminer, Growing Degree-Days, monitoring, temperature
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Rose ash disease caused by the pathogen Sphaerotheca pannosa var. rosae is one of
the most problematic diseases in horticulture, which in all countries of the world causes
great financial losses in the field of horticulture. In my country, in Kosovo but also in other
Balkan countries, the growth of cultivated areas with this decorative plant is increasing
every day. Farmers who cultivate roses have suffered huge losses, precisely because of
the presence of this disease in the cultivars that the market is looking for. In our 2-year
study, carried out during the 2022-2023 vegetation, we diagnosed the presence of the
pathogen Sphaerotheca pannosa var. rosae. The presence of the pathogen was
identified by sampling leaves, shoots and flowers, in which a white mold was found. We
sent such samples to the plant protection laboratory in the Department of
Phytopathology, from where it turned out to be the Pathogen Sphaeroteca pannosa var.
rosae. In the laboratory, the vegetative reproductive organs of the pathogen - Conidia
with the typical form of this pathogen were identified, where we made their morphological
identification, measuring the length and width expressed in micrometers, which we have
included in our tabular results. We also identified the intensity of the spread of this
disease and found that the pathogen has an increase in virulence from April to
September. We have calculated the intensity of the spread of this pathogen according to
the Townsend GR and JW Heuberge formula. The 2-year results of this study have

41




shown that protection with adequate fungicides against this disease should continue from
the beginning of the vegetation until the end of autumn.

Keywords: disease, pathogen, infection, diagnosis, symptoms
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Ornamental crops are affected by many diseases, including viruses. One of the most
dangerous genus of viruses is Orthotospovirus. Currently, the genus includes 33 species,
many of which are polyphagous. Impatiens necrotic spot virus (INSV) and Tomato
spotted wilt virus (TSWV) are widespread in many countries and affect more than 1300
plant species (EPPO, 2020). INSV and TSWV are not seed-transmitted, but bulbs,
rootstocks, seedlings and plants of ornamental crops are the sources of latent infection
and the introduction of viruses into new areas (Shneyder et al., 2010). After introduction
into new areas, both viruses are carried by thrips - Frankliniella fusca, F. intonsa, F.
occidentalis, and F. schultzei, and additional vectors known for TSWV - F. bispinosa, F.
cephalica, F. gemina, Thrips setosus, and T. tabaci (EPPO, 2020). INSV and TSWV infect
both indoor and outdoor plants and are rapidly spread by vectors. INSV and TSWV are
regulated as quarantine organisms in many countries. For this purpose, highly sensitive
and specific diagnostic methods are required, which allow timely detection of the virus
and elimination of potential danger. It is also necessary to control insect vectors - thrips,
which spread the infection, increasing the speed of movement of the virus over long
distances. Insect trapping on glue traps or pheromone traps followed by adult testing can
speed the understanding of virus spread in indoor or outdoor environments. In the
framework of this work, ELISA kits of different manufacturers were tested, and the
possibility of using primers for RT-gPCR for INSV for detection in host plants and in the
thrips, and primers for conventional RT-PCR was investigated. For TSWV diagnosis,
primers for RT-gPCR and conventional RT-PCR were evaluated (Zhivaeva et al., 2021).
The best primers and ELISA kits were selected and recommended for use in quarantine
laboratories.

EPPO PM 7/139. (2020) EPPO Bulletin 50(2), 217—240.
Shneyder et al. (2010) Zashchita | karantine 10, 32-35.
Zhivaevaet al. (2021) Zashchita | karantine 5, 32-34.

Keywords: Impatiens necrotic spot virus, Tomato spotted wilt virus, INSV, TSWYV, thrips
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The effect of gibberellic acid on flowering and growth of two varieties of lisianthus
[Eustoma grandiflora (Raf.) Shinners]
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Calea Sighisoarei  nr. 2, 540485  Mures Targu-Mures, Romania;
kentelky@ms.sapientia.ro

Eustoma grandiflorum (Raf.) Shinners has a significant role in the ornamental sector and
it is used as a cut flower or potted plant. The aim of the study was to determine the effect
of different concentrations of gibberellin (GA3) on the production of cut flowers of two
varieties of lisianthus (Eustoma grandiflorum “Croma lavander’ and E. grandiflorum
‘Rosita yellow"). Gibberellin was applied to plants as a foliar fertilizer. During the
experiment, the following treatments were used: control (seedlings did not receive any
treatment), GA3-25, 50, 100, and 150 mg L. Each treatment was carried out in four
replicates, each replication containing 10 individual plants. The growth of the two
varieties, the length and number of shoots, stem diameter, bush diameter, number of
flowers, and flower diameter were determined during the experiment. Results indicated
that the treated plants with 150 mg L™ concentration of gibberellin reached the
expectations. From the results could be concluded that the gibberellin treatments
positively influenced the flowering and development of the lisianthus varieties.

Keywords: lisianthus, GA3, plant hormones, flowering, development
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Impact of floral induction period and plant age on floral initiation in remontant and
non-remontant Hydrangea macrophylla
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Hydrangea macrophylla is a perennial shrub, which is used as ornamental crop plant
due to its large and impressively colourful inflorescences. Under natural conditions,
transition from vegetative to reproductive growth occurs under cool temperatures and
short-day conditions in autumn. Flower primordia stay in dormant buds over winter and
blooming occurs in spring of the subsequent season on apical tips of 2-year old shoots.
H. macrophylla also includes remontant cultivars, which produce flowers on 2-year as
well as on 1-year old shoots, resulting in a continuously flowering phenotype. In this
study, we determined the impact of different floral induction periods and the plant age on
floral initiation and flower development of remontant and non-remontant cultivars. We
used the remontant cultivars ‘Diva fiore’ and ‘Mak20’ and the non-remontant cultivars
‘Libelle’ and ‘Early Blue’. After plant exposure to 15°C and 10 h photoperiod for 2, 6, 10
or 14 weeks, we studied flower development on 2-year and 1-year old shoots. At first
flowering time, we found that longer floral induction periods increased the floral initiation
rates in non-remontant cultivars, whereas remontant cultivars showed high floral
initiation rates independent from the floral induction period. Furthermore, we observed
an advanced flower development in non-remontant and remontant cultivars after longer
floral induction periods. 2-year old plants showed higher floral initiation rates and an
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accelerated flower development than 5-year old plants, except for ‘Diva fiore’. In order to
assess remontant flowering, we pruned the shoots of all plants down to the rootstock
and found that ‘Diva fiore’ and ‘Mak20’ initiated new flowers on apical tips of newly
emerged, 1-year old shoots independent from previous tested floral induction periods
and plant age. 2-year-old plants showed a slightly more advanced flower development
than 5-year-old plants.

Keywords: flowering, flower development, re-blooming, reproductive growth
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The pandemic of COVID-19 has caused florists to face survival difficulties and even go
bankrupt. However, few academic studies explore how florists, mostly micro-enterprises,
survive, develop, and recover after the COVID-19 epidemic. This study uses the process
research method and adopts four empirical cases in Taiwan to address these issues. In
the process research method, how the florists in the cases recovered their businesses
in different chronological sequences after the epidemic of COVID-19 was investigated.
The research findings explored that the florists in Taiwan have undergone a recovery
process that can be divided into three stages, i.e. resuming, recovering, and restoring
stages. Each stage was associated with well-planned marketing strategies, including
experience marketing, buzz marketing, and guerrilla marketing strategies. With the
experience marketing strategy, the florists prolonged their service hours, waived the
charge of home delivery, and hired more temporary staff to facilitate consumers’
shopping experience. With buzz marketing, the florists invested more enterprise
resources in digital marketing, in particular social media marketing, to facilitate their
approach to customers. With a guerrilla marketing strategy, the florists emphasized the
innovativeness of their product value for consumers. The study findings are valuable for
florists worldwide to refer to regarding recovering their businesses in the post-COVID-19
era.

Keywords: flowers, floral retailing, experience marketing, buzz marketing, guerrilla
marketing
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The growing urbanization has caused the exacerbation of multitudinous environmental
pollution and noise pollution is one of them. According to the findings of the World Health
Organization (WHO), noise pollution ranks just after air pollution and is responsible for a
broad array of health ailments including cognitive impairments. The indoor ornamental
foliage(s) play a dual role viz. both as noise barriers and indoor landscaping components
to nurture the aesthetic values and as cognitive enhancers. The efficacy of noise
attenuation using flora usually depends on several factors like the type of foliage flora (in
the sense of morphological attributes), their density (i.e no. of plants), the arrangement
pattern at indoor conditions, and the distance b/w the sound source and noise barrier.
This paper presents experimental results of the sound absorption for tropical indoor
ornamental foliage integrated into indoor places (e.g. drawing room- DR of a single-
storied house, classroom-CR- of a single-storied local educational institution and single-
storied local tailor shop-TS-) situated at Anna Salai Road, the busiest road of Chennai,
Tamil Nadu. The species selected for this study (Ficus benjamina L. and Polyscias
balfouriana (Andre) L.H. Bailey) were chosen according to the following parameters: (1)
the regional availability of these tropical ornamental foliage plants; (2) ability to grow in
indoor climate conditions and without direct sunlight thanks to their thermopile attitude,
and (3) physical properties (viz. leaf size, surface area, leaf texture, number of leaves)
which directly impact the potential of acoustic attenuation. To find out the effect of the
arrangement type, the experiment was conducted under different arrangement
conditions:(1) a condition without plants; (2) only one species (“single arrangement”); (3)
two species (“‘combined arrangement” adopting different arrangement patterns-AP:
SRO-AP [Single Row Omnidirectional], DRO-AP [Double Row Omnidirectional], C-AP
[Clustered], and E-AP [Elevated]) to portray the aesthetic connotations and ethos of
indoor scaping. In the trials, the effect of plant density (DP) on noise-absorbing ability
was evaluated too. The acoustic absorbance was evaluated in dB (decibel) using a
Sound Level Meter (SLM) and the variation in measured noise level(s) was referred to
the control situation (rooms without plants; DR, CR and TS, 74.89dB, 76.29dB and
80.48dB respectively). Our results showed that P. balfouriana was more effective in
reducing the noise compared to F benjamina and, generally speaking, the maximum
attenuated noise levels of 5.43dB at DR (size 16’ x 11’), 8.39dB at CR (size 17’ x 20’)
and 3.91dB at TS (size 10’ x 11’) have been documented. No significant differences were
found for the different arrangements and plant density. Regarding the distance b/w the
sound source (SS) and noise barrier (NB), it has been found that less distance b/w SS
and NB caused an increased level of noise mitigation and vice versa. Conclusively,
indoor scaping using tropical foliage may be recommended to achieve acoustic comfort
and as a fruitful aid for mental health.

Keywords: Noise, indoor gardening, ornamental foliage, sound source, noise barrier.
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Flowers and ornamental plants sector have grown considerably, and the consumer
market has become demanding regarding the acquisition of good quality products from
sustainable agriculture. Tropical cut flowers have excellent characteristics in this
segment, such as exuberant colors, exotic shapes and post-harvest durability. The aim
of this work was to determine the efficiency of organic fertilizer and intercropping with
medicinal plants and edible flowers in the development of tropical plants in
agroecological cultivation. Two experiments were carried out using the species Heliconia
psittacorum, Strelitzia reginae and Zingiber spectabile, with Heliconia and Strelitzia being
intercropped with medicinal plants and edible flowers and Zingiber spectabile not, as its
growth habit could inhibit the development of the designated species. Three organic
fertilizers (Composting, Cattle Manure, Bio Bokashi) were tested on the development of
the species. Medicinal plants and edible flowers intercropping was carried out to simulate
an agroecological cultivation by increasing plant diversity, which is why the plants were
inserted in all experimental plots intercropped with the following species: Ocimum
basilicum, Lippia alba, Calendula officinalis, Tagetes erecta and Viola tricolor. Biometric
analyzes included: plant height; number of leaves on the clump; number of tillers in the
clump; stem length; bract length; rod diameter; inflorescence length and diameter; fresh
flower stem mass; dry mass of the floral stem; number of inflorescences. Organic
fertilizers did not show a significant effect on the biometric assessments carried out.
Among tropical species, Heliconia psittacorum and Zingiber spectabile showed early
production and higher productivity and floral stems with characteristics suited to the
demands of the cut flower market. Intercropping diversification was favorable to
agroecological cultivation of Heliconia and Strelitzia, as there was no pest attack, but the
presence of natural enemies. Furthermore, it provides another source of income for the
producer by removing medicinal plants and edible flowers for sale, in addition to tropical
flowers. The results lead to the conclusion that fertilization did not influence the
parameters evaluated and the agroecological cultivation of Heliconia psittacorum
intercropped with medicinal plants and edible flowers is a promising alternative.

Keywords: Flower production, cut flowers, organic cultivation.
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Wildflower meadows contribute to increasing biodiversity in terms of both plant and
animal species and are generally established by sowing. The use of aromatic species in
herbaceous meadow mixes can offer additional benefits such as contribute to the
conservation of aromatic plant species, the attraction of pollinators as well as the
dispersal of a complex mixture of volatile molecules known as essential oils that can
positively affect the health of urban residents. Information on seed germination to
develop herbaceous meadow mixes is limited. This study examines the germination of
six perennial (Calamintha nepeta, Origanum majorana, Origanum vulgare, Satureja
montana, Sideritis syriaca, Thymus vulgaris) and one annual (Matricaria chamomilla)
aromatic species for their potential use in establishing a herbaceous meadow mix
through sowing. Commercially obtained seeds were placed without pretreatment in Petri
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dishes (9 cm) lined with moistened filter paper. Germination took place in growth
chambers, under 16-h photoperiod at constant temperatures of 10, 15, 20 and 25 °C.
The results showed that the species Calamintha nepeta, Origanum majorana, Satureja
montana, and Sideritis syriaca did not germinate at 10 °C or 25 °C. Both species
Calamintha nepeta and Origanum vulgare showed low percentage rates (< 11%) at 15
°C or 20 °C. On the other hand, the species Matricaria chamomilla, Origanum majorana,
Satureja montana, Sideritis syriaca, and Thymus vulgaris showed medium to high
germination rates at 15 °C or 20 °C, ranging from 53%-72%. Overall, most of the species
studied showed the greatest germination rates and least time to 50 percent germination
(T50) at 20 °C.

Keywords: wildflower meadows, aromatic herbaceous plant species, Calamintha
nepeta, Origanum majorana, Origanum vulgare, Satureja montana, Sideritis syriaca,
Thymus vulgaris, Matricaria chamomilla
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A groundcover is any low-growing plant that can form a dense soil cover to help control
erosion and suppress the growth of weeds. Groundcovers are low maintenance but also
gorgeous additions to the garden and urban landscape, providing a chance to add
lushness, color and texture to a setting. This research aimed to evaluate the
performances of four different ornamental groundcovers growth in two different growing
media: GM1= stabilized wood fiber (SWF), peat, and lapillus (50:45:5 v:v:v) and GM2=
SWF, green compost, and lapillus (65:30:5 v:viv) and fertilized with organic vs
conventional mineral-organic Nitrogen fertilization. The experiment was performed from
April to August 2023 in an open field in a Mediterranean basin. The selected species
were Arctotheca calendula (A), Frankenia laevis (F), Lippia nodiflora (L) and Verbena x
hybrida (V). Organic and mineral components of growing media were sampled and
analyzed from a physico-chemical point of view.

The groundcovers performance was evaluated through digital image analysis, using the
mobile device application Canopeo (Adobe Systems, San Jose, CA.), leaf chlorophyll
concentration (umol m-2), Normalized Difference Vegetation Index (NDVI) using
GreenSeeker (Trimble Navigation Limited, Sunnyvale, CA, USA), dry aerial and root
biomass and shoot-root ratio. Preliminary findings identified the best combinations of
growing media and N fertilization to improve ornamental quality groundcovers for use in
low-maintenance urban green spaces.

Keywords: Canopeo, green compost, low maintenance, Nitrogen fertilization, stabilized
wood fiber
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